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GENERAL INTRODUCTION 


Progress in the knowledge of the taxonomy of the Basidiomycetes 
as a whole is most evident in the Agaricales, a group that can be 
roughly characterized as consisting of «agarics » and « boletes », or, 
in common language «mushrooms» and <«toadstools»>. It may, 
however, be stressing a point if such minute fungi as Flagelloscypha 
minutissima —never noticed by those hunting the woods for mush- 
rooms, and hardly recognized as mushrooms by the amateur — are 
put in the same category as such giants as Phlebopus colossus or Leu- 
copazillus giganteus. Yet they belong in the same order according to 
our present views on systematics, which are based on what we recog- 
nize as affinity rather than on any one specific character. Consequent- 
ly, the definition of the order Agaricales has changed in recent years 
to become too complicated to be expressed in a customary short 
diagnosis (see however p. 129). The non-taxonomist may justly ask: 
Is this complication really worth while? 

We taxonomists think our results are fully worth the trouble of 
reshifting the classification, worth the application of more and more 
time-absorbing methods of investigation, worth the inconvenience of 
the necessary changes in generic and specific names, and worth the 
opposition of some of our colleagues working in other fields who may 
denounce our inability to state shortly and simply the characters on 
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which the groups of fangi are separated, We think so because an 
approximately natural classification does not only make mycologi- 
cal work more precise but more applicable in neighboring fields. It 
makes it easier to substantiate or refate theories of evolution, or at 
least more nearly to achieve one of the two main objectives of syste- 
matic biology — the one usually neglected — namely the assembling 
of related groups and forms in taxonomic units, Accurate identifica- 
tion is certainly needed by physiologists, plant pathologists, med 
mycologists, foresters, biochemists, plant geographers, ecologists, 
and mycophagists but it cannot be obtained by simplified methods. 
If two identical fangi are currently erréneously determined as differ- 
ent species, or vice versa, results of all investigations using these 
organisms as testing material become doubtful unless herbarium 
material with notes and correct data are preserved, a precaution 
practically never taken, or if taken, rarely used for comparative 
studies on the material pertaining to contradictory statements. The 
biologist who is not a taxonomist will cither try to make his determi- 
nations by a simplified method, or call on a taxonomist for cooperation. 
In either case — thanks to the lack of good books for identification, 
and the lack of a sufficient number of able taxonomists in the Aga- 
ricales as well as in many other groups of the fungi— the results 
are not too good. Nevertheless, a good taxonomist is now able to 
identify a species of Agaricales with much more accuracy than fifty 
years ago. The introduction of new characters always leads to clearer 
delimitations between genera and more accurate distinctions between 
species so that more precise determinations can be made becanse the 
number of characters that mast fit into a diagnosis is larger, and the 
characters themselves are more definitive. Consequently, the sharpness 
of our modern species concepts by far surpasses that of those found 
in the older taxonomic works. Who does not remember such charac- 
ters as the incurved margin of the Collybiae and the straight margin 
of the Mycenae projected into groups such as Rhodophyllus and Psa- 
thyrella where they have no meaning and in which they made identi- 
fication a guessing game rather than scientifie work. 

Advance in some related fields often depends on the right choice 
of material, i. e. the proper organism to start the experiment. The 
basidiomycetes tested previously for antibiotic substances have been 
shown to contain such compounds in many species and «strains » 
in one taxonomic group, and none in another. It is quite obvious that 
the question whether such a group isa natural unit or an artificial 
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‘one has some importance on practical planning for further testing. 
If for instance it is planned to take a number of promising organisms 
in culture and test them quantitatively for bacteriostatic substances 
after preliminary tests on various groups of representative species 
have already shown in which genera species of this kind oceur, time 
and effort can be saved if the work is organized on the basis of a 
working hypothesis assuming that the genera known to contain some 
bacteriostatic forms are richer in these than are the genera where no 
such forms have thus far been discovered, In fact, this is approxi- 
mately the way in which research is usually planned. If Stropharia 
were still combined with Agaricus in a single tribus Psaliota as it 
was, against all natural aflinity in Fries’ early classifications, it is to 
be expected that the promising group of Agaricus and the thus far 
not too promising group of the Strophariae would have been studied 
together in any work planned on antibiotics, thus — because of the 
lack of a natural classification — causing unnecessary expansion of 
the testing program, and more time and expenditure would have been 
necessary, In the Boletaceae, only the genus Boletus, as far as known, 
contains antibiotic substances; in the Trickolomataceae — Tricholo- 
mopsis and Lepista seem to be most important in this regard; all 
these genera are rather recently established units, and in the older 
units (Boletus sensu lato, Trickoloma, Clitocybe, ete.) the results of 
the testing as published by Wilkins and Harria appear to be uncorre- 
lated and without any recognizable connection with taxonomic units. 
‘This and similar examples taken from the chemical and physiologi- 
cal literature show clearly enough that the more artificial a classifi- 
cation, the longer the pertinent facts will remain hidden ; the faster 
the progress in taxonomy, the more guidance will be available for 
investigators in neighboring fields engaged in studies on organisms 
belonging to this particular taxonomic group. In the older elassifica- 
tion, the specificity of the mycorrhizal relation was an unpredictable, 
coincidental character of the species of the Boletaceae. Now we know 
that the mycorrhiza-relationship is closely connected with the taxo- 
nomic position of a species, and the forester can be sure whenever 
encountering a species of the subfamily Suilloideae that this orga- 
nism is forming mycorrhiza with certain conifers of a stand of trees, 
-even if the forest isa mixed one. Going one step farther — when the 
section of the genus is known, the bolete ean easily be linked with a 
definite genus of conifers in most cases, and many of the species are 
selective enough to be found, in nature, only with one species of 
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higher plants, or even with one race only. Here again, a hypothesis 
on the basis of Geld observations generalizing the results obtained 
in experimental studies on a few species of a genus will result in a 
wiser and more intelligent selection of the organisms when a research 
plan on mycorrhiza is made. Correct identification and a valid con- 
cept of affinities is also essential in the new field of ecology-geobotany. 

‘The taxonomists being few, and the problems being so many, it 
appears that there is much less justification for questioning the 
usefulness of the modern development of the taxonomy of the Agari- 
cales and the fungi generally than there is for an answer to the 
question why so few able persons are attracted by this important 
field of natural science. In fact, taxonomy of the fangi, more than 
other branches of the sciences, suffers from understaffing and lack 
of support. This is felt even more severely since taxonomy of many 
cryptogamic groups has completely grown out of the reach of the 
type of amatenr whose contributions, not so long ago, played a major 
part in the development of the taxonomy of the Agaricales. Since 
an accurate, methodical determination of a species of Agaricales now 
requires very high botanical and technical skill, the average myco- 
phagist ean no longer follow the development of taxonomy. 

On the other hand, the talented and interested student of biology 
has, as a rule, little reason to become enthusiastic about systematics, 
at least as taught at present in the field of Agaricales. The matter 
seemed to be —and actually was, with a few notable exceptions — 
on a desperately non-scientific footing, and as far as college in- 
struction goes, it persists to be essentially an assemblage of unrelated 
and unexplained facts, with numerous terms and scientific names 
(used in a different way by each author), and a few perennial myths 
thrown in. The anatomical features of the Agaricales have been 
neglected, und the rdle of these fungi in applied biology is repre- 
sented as practically confined to wood-destroying properties and 
edible qualities of some of the species. 

With uew problems of general interest developing in the mycolo- 
gical field, especially the Agaricales, e. g. production of new antibi- 
oties, control and application of symbiosis in forestry and horticulture, 
control and eradication of tropical crop diseases in plant pathology, 
and, to some extent, prevention of fungus-caused deterioration of 
fabrics, especially in the tropics, it is a matter of serious concern 
whether or not enough specialists can be interested in the study of 
the Agaricales, particularly in a study of their taxonomy, to cope 
with these new problems. 
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The difficulty consists mainly in the fact that the non specialist. 
is unable to find his way in the widely scattered papers that contain 
fragmentary information on modern concepts of taxonomy in the 
Agaricales. Even if he knew which papers to choose, he would still 
have to face the tremendous task of coordinating the data obtained, 
and presenting them to others in a scholarly way. There has also 
been too much needless splitting of genera and species in the past, 
so much renaming and ruthless synonymizing' that, as a consequence, 
a certain hesitancy in accepting new combinations, new generic 
names, and new status has developed — a conservative attitude 
among non-specialists that is quite understandable. This must lead 
toa situation equally bewildering to the teacher and the student 
wherever the names applied in contemporary manuals and text books 
are at variance, This is also hindering the work of the curators in 
herbaria, the authors of local floras, the ecologist (especially the geo- 
botanist), and generally anybody interested in Higher Basidiomycetes. 

Under these circumstances the author felt that a comprehensive 
presentation of modern taxonomy is a definite need. The task is a 
large and difficult one merely from the standpoint of the time that 
the preparation of a book of this kind takes when compared with the 
pace at which taxonomy progresses. There will be those who feel 
that the book is not complete enough, and there will be others who 
disagree on certain details claiming that they do not fit into a true 
picture of modern taxonomy. The policy in writing this book was to 
indicate as facts only those data that were established as facts on 
authentic or otherwise reliable material by the author himself, or by 
other authors that the writer considered as absolutely trustworthy 
in a given case. The latter course, however, was seldom taken, and 
it may be said that the vast jority of data contained in this book 
are based on the author's own investigations, including the insertion 
of every single species at its proper place in the classification. 
Consequently, additional data would have required additional type 
studies, but it seemed desirable to set atime limit ifthe book was 
to appear in the near future. There are, of course, minor differences 
of opinion among the taxonomists, especially as to the conception of 
the genus, which the author believes is now approximately compara- 




















‘The fact that we must now take up some of the names then proposed, be- 
cause the rules of nomenclature force us to do so, does not justify them posthu- 
mously. 
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ble with the prevalent conception of the generic unit in the Cormo- 
phyta, 

‘The book cannot and will not be a monograph. Complete synonymy 
is given only for the genera. The synonyms of the species which are 
indicated as examples rather than as a complete enumeration, are 
given in brackets and concern only the binomials most frequently 
found in the literature as well as those necessary for the under: 
standing of the transfer if such a change has been made recently. 
‘The most conspicuous inconsistency will be noticed in the keys to 
the species. Such keys are given only if they do not duplicate good 
keys in easily available monographs or floras (which are cited), and 
if it is possible ina given genus, according to our present knowledge, 
to write a useful key. On the other hand, the insertion of the keys 
available was considered necessary because of the legitimate desire 
of the reader to know just how to go about the identification of the 
species in each genus. 

‘The paragraphs on the limits of each genus and on the state of 
knowledge concerning it were introduced in order to show exactly 
what difficulties, if such exist, one is still likely to encounter in a 
given group, and along which lines an improvement is thought to be 
possible. This procedure will, in the author’s opinion, help further 
monographie studies, and at the same time avoid the impression of 
an accomplished knowledge of all aspects of a problem — anim- 
pression so often conveyed in text books. 

‘The modern taxonomists have a right to present with confidence a 
summary of their work as the interim results of various and numerous 
studies on an enormous amount of material. It is, however, a duty of 
justice and gratitude to acknowledge the invaluable work done by the 
great forerunners of our era. They have pioneered in the exploration 
of the anatomy of the Agaricales, and their contributions toward a 
natural system of classification are amazing to those who look back 
in the historial perspective. Only the genius inspiration of these men 
explains many of their discoveries in the taxonomic field — such as 
the recognition of the affinity between Dictyopanus and Panellus by 
Patouillard — that can be fully appreciated only now. These are the 
reasons why this book is dedicated to the memory of Victor Fayod 
and Nareisse Patouillard (Plate I, 2). 

It is a pleasure to express the author’s gratitude to the many 
curators of priceless collections who have furthered this work by 
generous loans of type material from all over the world, and also to 
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my friends who have diseussed frankly and amically many problems 
in personal meeting and in correspondence, especially Dr. M. A. 
Donk, Buitenzorg; Dr. R. Heim, Paris; Dr. D. H. Linder (#); Dr. 
Henri Romagnesi, Paris; Dr. Alexander H. Smith, Ann Arbor; Dr. 
W. H. Snell, Providence ; Dr. W. H. Tranzschel (1). 


Cambridge, Massachusetts, U.S.A. 
May 1947. 


CRITICAL SURVEY 
OF THE CHARACTERS OF THE AGARICALES 
AS THE BASIS OF THEIR TAXONOMY 


‘The basic characters used by taxonomists in the field of Higher 
Basidiomycetes have twice been augmented and revised in the histo- 
ry of systematics, We shall not review the characters on which 
the Persoonian and Friesian systems of classification were based, 
norjshall we repeat the fandamental discoveries in the field of anato- 
my}and the revaluation of certain macroscopical characters that 
have taken place in the second half of the past century, inspired by 
the general search for the « Natural Classification » of the fungi, and 
by the activities of such influential mycologists as de Bary. All these 
facts are now duly understood and ean be found in any good text 
book on mycology. The present treatment starts where anew develop- 
ment bas taken the lead without as yet offering a comprehensive 
resumé of facts and results. The author (1936) has discussed this 
last period (starting in the early twenties of this century) as the third 
period in the development of systematics in the Agaricales, charac- 
terized by an immense accumulation ot additional descriptive facts 
and new theories to explain them. ‘The resulting modification in the 
appraisal of certain known characters and the addition of new 
characters now considered important is the subject of the following 
chapters. 






I. THR VEIL 


‘The veil in the widest sense, i.e. the involucrum in Persoon’s 
terminology has been considered as being of the utmost importance 
in taxonomy as far as Fries and his school were concerned, and an 
improportionate overemphasis was put on it in such classifications 
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as those proposed by Karsten, Schréter, and especially Earle. This 
was partly understandable since the veil was considered as a first 
step toward the higher forms, or rather a criterion of higher forms 
as such, It is only fair to mention here that some authors still con- 
tinue to think so — however with certain modifications, based on the 
difference in interpretation of veils. 

Several basically different organs have been confused in the term 
«veil» 

1, The volva. This is a general enveloping layer in the « egg stage » 
of the carpophores and subjects the primordium to a certain centri- 
petal pressure, It is never thin and arachnoid. A volva has been 
observed in the Agaricaceae (Clarkeinda), the Amanitaceae (Termito- 
myces, Amanita, Volvariella), the Coprinaceae (Coprinus spp., Macro- 
metrula), and in a more reduced, indistinct or fagacious form in other 
related genera, In all these forms, the volva remains more or less 
distinct in the adult earpophores as a cup or concentric scales at the 
base of the stipe, and/or as coarse warts or volva-patches on the 
surface of the pileus. Parts of double annuli viz. the outer-lower 
portion of the annulus of Catathelasma and some species of Agaricus, 
probably also Rozites, may logically be considered as a special form 
of volva where, on the lower part of the stipe, the volva is appressed 
or reduced to an innate covering. (Atkinson’s blematogene). ‘The 
annuliform, i. e. ring-like portion of the volva may be referred to as 
an «annular volva» or the «volval portion of the annulus». The 
counterpart of the agarie volva in the Gastromycetes is the volva or 
so-called peridium of the Phallineae, the genera Montagnea, Gyro- 
phragmium, Battaraea, some species of Tulostoma, and Torrendia, 

2. The pellicular veil and the cortina, These are remnants of a layer 
or all the layers of the cortical tissue of the primordium, and are 
later ruptured by the expansion of the pileus whereby they are 
extended and thinned. If the cortical layer is gelatinized and the 
stipe absent, this kind of veil is called pellicular veil by Lohwag; if 
it is dry and arachnoid, and the earpophores are stipitate, it is, since 
Friesian times, called cortina. Both pellicular veil and cortina are 
essentially the products ot hemiangiocarpous development of the 
hymenophore in the young carpophores, and should not be applied 
unless it is reasonably certain that the organ referred to belongs to 
a species with hemiangiocarpous development. The thinness of this 
veil is an important feature because the layer taking part in its 
formation isa thin layer from the start, and is reduced by the tension 
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from the margin when the pileus expands. It is conceivable that, 
phylogenetically, the pellicular veil as well as the cortina may be 
derived from the volva. 

3. The marginal veil. This type of veil formation is due to the 
incurving margin whereby the covering layer of the apex of the stipe 
is brought in intimate contact with the tissue of the margin of the 
pileus. Later, when the pilens is expanded, the separation may not 
take place exactly at the plane of the original contact but parts of 
the marginal tissue take part in the formation of an organ that con- 
sists largely of an outgrowth of both marginal and stipe-hyphae, and 
is stretched by the reopening or the margin. If the final separation 
takes place near the surface of the stipe, the marginal veil will then 
hang down from, or adhere to the margin of the pileus; if, however, 
the separation takes place farther outside, an annulus will be formed 
that remains on the apex of the stipe or slides down it. In the first 
case, it is called velar appendiculation of the margin, in the second, 
marginal annulus on the stipe. If separation takes place on both 
stipe and margin of the pileus, the annulus mobilis results. The 
marginal veil can best be studied on such species as Boletinus cavipes 
or B. appendiculatus, in Macrolepiota procera, Chlorophyllum molybdites, 
ete. In the two species of Boletinus the development of the hymeno- 
phore in the young carpophores is pseudoangiocarpous (see p. 30) ; 
in Macrolepiota und Ohlorophyllum, it is hemiangiocarpous (see p. 30). 

4, The annulus superus. This organ has, as receptacle, first been 
distinguished in the Phallales (Gastromycetes) where it has no velar 
character, However, Lobwag (1926) showed convincingly the homolo- 
gies of the organs of Phallus and Clathrus, Dictyophora, and other 
Phalloids with such agaries as Amanita, It turns out that we have 
reason to consider the so-called annulus superus, or apical veil 
(Lohwags « Manschette ») as corresponding to the receptacle of the 
Phalloideae. It is not an annulus of the kind that was discussed 
under the term of «marginal annulus» above nor is it part of the 
volva, but rather is it formed under pressure of a volva against the 
pileus and herewith against the hymenophore growing into the cover- 
ing tissue of the young apex of the stipe. Such outgrowths of palisade- 
structures against dense tissue tend to be pseudoparenchymatic and if 
tramal elements are involved, partly pseudoparenchymatie according 
to Lohwag, and others. The «annulus» of the Amanitas is, indeed, 
mainly composed of isodiametrie and inflated elements. Limiting 
ourselves to the agaries, we, consequently, distinguish the apical 
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yeil or annulus superus from other annular formations by its origin 
which is not marginal nor volval but hymenophoral. It may be sus- 
pected that some smaller or larger portions of certain annuli in the 
agaries (e. g. Stropharia coronilla) belong to this category but since 
the apical veil can, a priori, exist only in a volvate species where 
the margin is not strongly enough incurved or convex to separate 
most of the hymenophore from the stipe, the chances are remote. 
‘The typical example of an annulus superus is Amanita caesarea and 
its relatives. 

‘The above categories do not seem to be immediately applicable to 
all velar formations. It is not fully proved that all the annular for- 
mations of the boletes are actually marginal annuli as long as their 
development has not been studied. Many velar formations are still 
puzzling, even if some ontogenetic hypothesis is temporarily ad- 
mitted. We do not know exactly what to think about the annulus of 
Ohamacota and many other genera. In other cases, as was to be 
foreseen, the annulus is complex and its formation is partly that of 
one category of veils, and partly that of another. 

However that may be, it is considered to be a wise course to con- 
tinue using the general terms annulus and veil in the original sense 
where a closer interpretation would be mere guesswork. 

‘The presence or absence of volva, pellicular veil, cortina, marginal 
veil, or apical veil (annulus superus) is not in itself, i. e, unless 
accompanied by correlated characters, a decisive character for taxo- 
nomie purposes. Very natural groups such as Suillus among the 
Boletaceae and Russula and Lactarius among the Russulaceae contain 
species with well-developed marginal veil and some without any veil, 
and the veiled forms are often more closely related to evelate forms 
than to other veiled forms. This is especially easily demonstrable in. 
Suillus, sect. Granulati, and in Russula annulata (that has an evelate 
form), It is well known that Amanita, without any appreciable hiatus 
grades from forms with well-developed volva into such with fria- 
ble volva which is often obliterated ; and forms otherwise closely 
allied to each other, in the Agaricaceae, either have or lack a volva. 
‘The annulus superas is rather inconstant in certain species of Pseu- 
doamanita (subgenus of Amanita) and Vaginaria (subgenus of Ama- 
nita), e. g. Amanita gemmata and A. fulva. In the genus Gymnopilus, 
closely allied species are distinguished almost exclusively by the 
Presence or the absence of the cortina. 

On the other hand, some significance should be conceded to the 














16 LILLOA XXII (1959) 





veil especially on the species level in spite of the fact that in some 
particular cases (the amanitas named above, Russula annulata, Agro- 
eybe praccow, and even Suillus brevipes and S, Greville’) this character 
is not useful for the distinetion of species. It can also be used in 
order to dispel ancient superstitions such as the alleged close affinity 
of the Agaricaceae and the Amanitaceae because of the presence of 
the annular veil wich has been established as of essentially different 





origin. 

In a few cases, the anatomy of the veil has some significance, e. g. 
in the intragenerie taxonomy of Gomphidius, and possibly, in future 
jitus. 
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2. ‘The pink spored group. In spite of the combination by Fries of 
the pink spored agaries in one group and the pink spored boletes in 
another, the former is not a homogeneous taxonomic group. The two 
largest constituents are Rhodophyllus, and the Pluteeae. The former 
group belongs in the large family Rhodophyllaceue, and the latter in 
the family Amanitaceae, none of them related to the other. Fries, and 
the key-writers following him, especially rdo, paid no attention 
to the fact that there are many other agaries with pink spores, and 
in order to get to the right genus, in their schemes, it is necessary, 
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is is so often the case, to assume the spores to be white rather than 
pink. This holds true for such genera as Rhodocybe (Rhodophyllaceae), 
some species of Clitopilus (id.), Phyllotopsis, Schizophyllum, several 
common Collybiae, one or two species of Amanita and the Agarica 
coae (Lenco 

3. The yellow spored group. There are numerous species in several 

genera of «white spored ics» and «white spored boletes» (the 
latter term is superfluous since no such thing exists) that have yellow- 
ish-eream-colored to ochraceous or citrinous spores but have passed 
as white-spored because of errors of observation. Part of the error 
of the observation was due to the fact that in obtaining the spore 
print, the pilei were formerly (and still are according to the recom: 
mendations of recent books) put over black or blue paper, the latter 
in the erroneons assumption that this color did not oceur in basidio- 
mycete spores. In order to discover pale colors which are easily 
misinterpreted as white on a dark background, it is necessary to use 
s pure White as is used and recommended by Crawshay (1930), 
also true for the paler tints of pink, 
. The black spored («melanosporous») group. This group inter: 
grades with the brown and purple spored groups at certain levels, as 
has been recognized by Britzehnayr and other earlier writers. The 
Friesian Melanosporae fall now entirely into the Coprinaceae with the 
single ption of the genus Gompkidius, which belongs in the 
Comphidiaceae, near the boletes. Even Lacrimaria, once wrongly 
incorporated into the purple spored group by Fries, is now considered 
as belonging to the Coprinacear, 

5. The brown spored («ockvosporous») group is not a homogeneous 
group as was anticipated by Fr 
narrowed sense, come close to 
Stropharia-Naematoloma- Prilo 
so closely related th 
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. Another series parallels the 
nd has since been separa 
ted trom the other Ochrosporae as a family by itself, the Bolbitiaceae. 
It differs from the Cortinariaceae. In the Cortinariaceac we b 
two parallel series, already partly recognized by Fries: one contains 
the genera with argillaceous-fuscous spore print such as Inoeybe and 
Hebeloma, the other the genera with vividly rusty colored spore print 
Such as Cortinarius and Gymnopilus. 

The above examples show that the spore print colors are not as 
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sach, and in themselves, indicative of an affinity between groups. 
according’ to general classes of colors (white, pink, purple, black,. 
brown, ete.). They can be used on the family level only if modified 
by other correlated characters, and only on a lower level can they 
be used as the leading characters of taxonomic groups. This shows. 
that Fries’ discovery of the spore print colors as a taxonomic charac- 
ter of first graile importance was certainly a fortunate and valua- 
ble contribution to the systematics of the Agaricales, however it 
should be used with reason, without generalizations, and never in a 
spirit of dogmatic schematism. 

‘The colors observed in fresh spore prints are apt to change in the 
herbarium due to farther dehydration, and in some cases they loose 
the olive hue, so characteristic for the spore print for several genera 
of the Boletaceae, in other cases they bleach to almost white, after 
having been a distinct vinaceous pink in some species of Tylopilus 
(Boletaceae) while in Russula, Melanoleuca, Cantharellula, and other’ 
«white spored » agaries, the pale colored fresh spore print eventual- 
ly darkens to decidedly cream color or ochraceous, especially if pre- 
pared with some fixative. In Gomphidius the deep fuscous or olive- 
black spore print becomes deep rusty brown ina few years of pre- 
servation. Since many tedious observations by the author (1945-1946) 
have shown that the taxonomically important differences are found 
in the fresh non-dehydrated spore prints, it is necessary to identify 
the color immediately with the help of a good color chart *. The pale 











* Many mycologists, unfortunately, do not use charts at all but rely on color 
terms that do not mean the same thing to other people, especially when traus- 
lated into foreign languages. Some still use Oberthuer, or Kliueksieck, but the 
majority uses Ridgway, Color Standards and Color Nomenclature, Washingt 
D. C. 1912. This book is now difficult to obtain, and besides has the disadvan- 
tage of being subject to drastic color changes in the plates after some ti 
exposure to light. Therefore, many scientists use a newer chart, Maerz, A. 
M. Rea Paul, Dictionary of Color, New York, 1930. ‘The plates are said to be 
light resistaut, and besides the number of colors shown is larger than in Ridg- 
way, especially in some colors frequently found in Agaricales. ‘The richest and 
most vivid colors of spore prints, such as those of Gymmopilus, are nevertheless 
often hard to mateh in any color chart, and until a special chart for these tinges 
is published, the mycologist will do well to get the nearest approximately cor- 
responding number, adding « deeper », or whatever the difference may be. The 
spore prints between pure white and deep ochraceous, such as found in the 
Ruseulaceae, Melanolewea, Drosella, ete. should be compared with Crawshay’s. 
plate (Crawshay, The Spore Ornamentation of the Russulas. London 1930). 
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tints should be rigorously observed on paper of the whiteness of that 
used in Crawshay’s (I. ¢.) plate; the discussion of even whiter ground 


colors (sal rather theoretical than practical. 





IT, rae MyceLiem 


A, Cultural characters 


‘The mycelium has not been used thus far for taxonomic purposes 
obvious, however, that differences of color, 
yonation, consistency and manner of growth in standard cultures, as 
employed for Poriax by Baxter should also be of diagnostie value in 
the Agaricales. We know that some species of Agaricales have lumi- 
nescent mycelia. There is now available a rather long list of agaries 
with luminescent mycelia, a character, with certainty demonstrable 
only in laboratory cultures. Some species have mycelia with a charac- 
teristic odor, This character can be used for the determination of 
ectotrophie mycorrhiza. The mycorrhiza of Russula punctata and R. 
Dadmunii has a characteristic odor o' ich can be obtained 


on a large sale, It 
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Some mycelia form selerotia (see under B), rhizomorphs (see under 
B), oidia (or what is called so in the literature on life cycles and 
sexuality of the Basidiomycetes), conidia, chlamydospores (or chla- 
inydosporoid oidia), oleiferous hyphae (see chapter IX), and even my- 
celial basidia, and mycelial eystidia. The latter have been named allo- 
cysts by Kiihner, a term that should be accepted in view of the origi- 
nal definition of the word eystidia. These allocysts often resemble the 
cystidia or cheilocystidia of the hymenophore of the same species, or 
of allied species, but in other eases, they do not remind one of any 
analogous bodies in the carpophores. Allthese characters will un- 
doubtedly be used for taxonomic purposes as soon as more data become 
available, The main difficulty here arises from the variance of con- 
ditions necessary to grow mycelia of Agaricales, and even so, the 
mycelia are often short-lived and obviously not in normal growing 
condition. Under these cireumstances, a standard method that makes 
cultures possible and comparable for taxonomie purposes cannot yet 
be indicated. Most non-mycorrhizal fungi ean be grown on malt agar 
and on Liitz’ synthetic medium, also in liquid media of analogous 
composition. A widely applicable medium has been indicated by 
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Kiilner, and it has been tested, along with many other media, by the 
author. It is a modified Liitz medium *, which appears to be suitable 
for almost all non-mycorrhizal species and many mycorrhizal species 
of the agarics and boletes. The cultures can be started from spores. 
from the internal tissue of the pileus or stipe, or from the bymeno- 
phore (hymeniam plus subhymeuium). The separation of the pieces 
to be inoculated should be made under binocular in order to avoid 
infected places; the interior of young and fresh carpophores is safest 
in regard to possible contamination. Bacterial contamination is most 
difficult to avoid in many cases, and separation of the fungus m 
celium from the bacteria is not always possible. The culture methods 
indicated above cannot be applied to certain species of Amanita and 
certain boletes and Gomphidius, certain Cortinarii and Russulaceae, 
‘Their culture requires special techniques, e. gr. sterilisation by fil 
tration through a bacterial filter (Seitz or Berkefeld), addition of 
growth substances, root extracts, ete. In a few eases, all attempts at 
culturing have thus far been unsuecesful. 

A pure culture is also necessary for studies on the sexuality of the 
Agaricales (see chapter XV 1). In this connection it is often necessary: 
to start froma single germinating spore, and later confront the result 
ing primary n As fe ique involved, the reader ix 
referred to Vandendries’s papers (see literature); some interesting 
technical information can also be found in Kiilner’s Kecherches mor- 
photog 
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* ‘The formula used by the author: 








Water 0.0... - 1000s! 
Difeo agar.,..... 2» 
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As has been pointed out by A, I, Hateh & ©, T, Hat 
14: 325. 1933), the American brands of malt extract are not suitable. 
obtained from Apoteksvarucentral, Stockholm, Sweden, proved to 
Ameri 
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. Characters observed in nature 


On the base of the stipe or the point of attachment of the pileus 
to the substratum, a tomentose or strigose or silky-arachnoid mass 
or mat of hyphae is observed in many species; in others, white or 
colored strands of hyphae are macroscopically visible and can be 
followed through the ground or substratum. In the first ease, these 
mycelial formations are called mycelial tomentum, or basal tomentum ; 
in the second ease, they are known as rhizomorphs. In both cas 
they are frequently useful characters for the systematist, especially 
in the Gomphidiaceae, certain Agaricaceac, Boletaccae and Tricholo- 
jal form of mycelial tomentum formed in advance 
ation of carpophores is the Ozonium of 


























matacene. A spec! 
and independent of the f 
Coprinus radians *. 

‘The mycelial tomentum diffe: ly in color, according to the 
species or variety; also in the degree of development and in 6 
sistency. 

The rhizomorph 

















n be subdivided into: 





1, ‘True, eventually black, rhizomorphs, and 
2, White mycelial strands. 









eusnally constant: specific 
agree with De Bary who 


Though admitting that © 
and perhaps sectional characters 
sys (1887, p. 22) «that the formation of strands is not necessarily 
ies that belong to the cycles of affinity indicated 
id generic names}; on the contrary, it may be 
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Other formations of the myce 
tia, perennial pseudor 
phores, The latter will be di 
they are her a modification of the 
tations, whereas the others are not in 
carpophores, and can rather be characterized as special organs where 
primary functions are either long term resistance, storage of food 
material exchange of nutrient substances with the rootlets of the 





. mycorrhizas, and ster 
assed in subsequent chapters since 
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mycorrhizal symbiont. In the first category belong : black rhizo: 
morphs, in the second —sclerotia, perennial pseudorrhizae, and in the 
third — the cryptas and mycorrhizae. The psendoselerotia are proba- 
bly without function, and merely a result of processes of ext 
lular assimilation of substratum w 
in a well circumscribed sphere of the myceliur 

There are, therefore, the following three groups of myce 








acel- 








hh a certain dense hyphal growth 








ial for 
mation 

1, The pseudosclerotium. his is a mass of substi: 
humus particles, or wood) held together by the mycelium so as to 
form definitely circumscribed bodies resembling sclerotia. Such for- 
mations are characteristic in Polyporus tuberaster, Phlebopus colossus, 
Panus velutinus (Pl. IV). 

2. The selerotia, perennial pseudorrhizae, and the black rhizomorphs. 
‘The sel 








um (tnineral or 






cither immersed or superficial ; the perenni: 
like hypogaeous bodies which are vert 
thizomorphs ure horse-hair-like filaments. Scleroti 
Pleurotus tuber-vegium (PI. LL) where they are ve 
tubevosa (medium sized), and in three Collybiae where they i 

Sclerotia (myceliums persistants tubereulenx) have been subi 
vided by De Bary (1884) and Fayod (1889) into Al tubercle 
exosclerotia, and endoselerotia. The latter has not yet been found in 
Agaricales, However, the first two types are represented in this 
order, Mycelial tubercles are those selerotia «where one can oppose 
to their morphological base, one or several points from which the 
stipes of the earpophores rise at germination» (Fayod 1889), As an 
example of this kind, Fayod indicates Collybia tuberosa. In the exo 
selerotium, no such points of germination are present, and any cell or 
group of cells in the cortical layer of the exosclerotium is apt to 
produce carpophores; yet, their morphological base (the «hilar» 
end) is usually recognizable all through its development. Such a 
sclerotium is formed by Coprinus stercorarius, Collybia racemosa, and 
C. Cookei. It is surprising to find both types represented in one single 
section of Collybia. 

Perennial pseudorrhizae have been studied by Buller (1934). They 
represent the perennial base of the annual psendorrhizae of the 
carpophores branching (underneath the earth and close to or inside 
the substratum) into several individual earpophores. A special term 










the bl 





















































KR, SINGER, The « Agaricnies » (Miskrooms) 2s 





y since the latter 





for the annual pseudorrhiza is nece ) merely a 
.subterranean (or submerged) part of the carpophore, more precisely 
of the stipe, and often exists alone, directly rising from the mycelium 
rather than from the perennial pseudorrhiza, Neither the perennial 
pseudorrhiza nor the anm pseudorrhiza should be contused with 
the rhizomes of higher plants with which they are not homologous 
(though analogous in several respects). 

The strange short-lived, soft, selerotinm-like body from which 
Tricholoma selerotoides Morse is said te is neith 
rable with any well known type of sclerotium, nor is it comparable 
with the similar formations known in Rhodophyllus aborticus, They 
may temporarily be kept in a separate group withonta definite term. 

3. Cryptas ave sleeve-like formations around tree roots (especially 
Coffea, Citrus and other trees of the evergreen kind) in tropical and 
subtropical countries. These organs of the fungus provide shelter for 
certain seale insects between then I the roots and rootlets of these 
trees. They are the morphological expression of a strange and highly 
complicated coexistence of various organisms, living partly in epi- 
Diosis, partly in symbiosis, and partly in a parasite-host-relationship. 

Mycorrhizae are more tender structnres consisting of mycelial 
hyphae enveloping only the thin rootlets and root hairs of certain 
trees, mainly conifers, Salicales, Fagales, Urticales, Column 
(mainly Tilia) and Ligustrales (mainly Fraxinus)*. Move precisely, 
they should be referred toas ectotrophic mycorrhizae. The mycelium 
of roughly one half of the species of Ayaricales may be considered 
as potentially mycorrhiza-forming. This figure is the result of a rough 
calculation on the basis of syntheses made between fungus and tree 
in laboratory experiments plus a cautious generalization for the taxo: 
nomic groups involved inse ations confirm an eco: 
logic situation similar to that found in experimental studies with 
closely related species, It is probable that the situation in the tropies 
differs slightly from that in the temperate zones with the non-mycor: 
rhizal fungi possibly favored under tropical conditions. In ectotrophic 
mycorrhiza, the phanerogamic symbiont may be furthered in certain 
phases of its development by the association but it ean also be grown 
—or can grow in nature — without interference of the fungus-sym- 
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* In some other families, n ily doubtful 
that the fungus species involved belong to the Agariealer, At least no data 
supporting such a relationship are available at present. 
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biont. The fangi, however, in a large number of cases, do not seem 
to be able to develop normally unless the connection with the phane- 
rogamie symbiont is established, i.e. unless mycorrhizae are formed. 
‘The fangi forming the ectotrophic mycorrhiza of this type are often 
highly specialized. This specialization of the ectotrophic mycorrhiza 
gives into the hands of the mycologists an additional character com- 
parable to that available to the student of parasitic fungi of certain 
groups such as the Uredinales and Exobasidiales among the Basidio- 
mycetes. It must, however, be kept in mind that laboratory experiments. 
neglecting the specific soil conditions and miecrotloristie features 
(competition) of the natural habitat tend to obscure rather than eluci- 
date the question of specificity of a given fungus whereas field 
observations, especially if made with insufficient skill or Care 
often inaccurate or inconclusive, or too limited in their purely 
regional importance. It has been emphasized by Melin (1936) that 
field observations are very important and desirable as an indicator 
for the planning and setting of further experimental study ; the same 
may be said for taxond undoubtedly a connection be- 
tween taxonomic problems and speciticity of fangus symbionts as to 
their mycorrhizal hosts. A temporary tendeney to determine this 
relationship with geobotanical methods (Zinserling, 1922-1924) may 
be interesting for ecologists but it does not help materially to mak 
field observations on mycorrhiza relationship more precise. A single 
coniferous tree, even a seedling, in a broad-leaved-stand is apt to 
alter locally the aspect of the myco-tlora as expressed by the popu 
lation of carpophores within a circle with a radius slightly larger than 
the spread of the root-system (i. e. up to 30 ft.); herbaceous species 
of Saliv, Betula and Quereus as well as seedlings of larger trees are 
often overlooked in stands of picnous but different trees, 
and wrong conclu less a careful survey of all plants 
given locality and a ¢ ive study of other corresponding 
localities is made, 

Agaricales ave also involved in another kind of mycorrhiza, the 
so-called endotrophie mycorrhiza where the hyphae of the fungus 
enter the tissue of the roots, and ated by the plant. In 
some tropical orchids, it has been shown that the fangus hyphae 
belong to agaries such as Armillariella mellea, Micromphale jaranicum 
and probably Gymnopilus aculeatus, In these cases, the orchids are 
as dependent on the presence of the fungus as, in cctotrophic 
mycorrhiza, the fangus is dependent on the higher plant, and ger- 
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mination can be achieved under ordinary laboratory conditions only 
fter a synthesis of fungus and seed. On the other hand, the fungi 
amed above are by no means dependent on the orchid for their 
normal development, nor are they in any way specialized as many of 
the ectotrophie mycorrhizas are. For example, Armillariella mellea 
is almost cosmopolitan and grows abundantly as.a wood parasite and 
also saprophytically in wide boreal areas where none of the myeor- 
vhizal orchids occurs. The same is trae for Micromphale jacanicum 
and Gymnopilus aculeatus which are subtropical-tropical species, yet 
not specific for orchids but growing on all kinds of Monocotyledones, 
cither as symbionts, or as parasites, or as saprophytes, mostly. the 
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TV, NON-BASIDIOCARPOUS CARPOPHOROIDS: 
AND ABORTED CARPOPTORES 








Sterile bodies that have nov 
same way and under similar conditions as thi 
carpophores have been observed in Agaricales of various groups. 
‘They are here called carpophoroids. The only explanation of these 
strange, apparently function-less bodies is that of an atavistic 
aberration whereby a gastroid form is occasionally maintained in 
normally gymnoearpous or hemiangiocarpous or pseudoangiocarpous 
species, which often leads to sterility. We have such an example in 
Boletus rubellus ssp. caribaeus which is evidently comparable to the 
fertile gastroid forms observed in Boletinus decipiens but has never 
been seen to forin basidia or spores. In this case we observe that the 
rpophore fails to ever achieve the last stage of its individual de- 
velopment after it once, probably exceptionally, reached its angioe 
pons phase. These aborted individuals are, however, rather rare and 
usually constitute only a small percentage of the total local popu- 
lation. 

On the other hand, there are several examples, where sterile mas- 
ses of carpophoroids are formed regularly either by a large percen- 
tage of the local popnlation of a species, as in Rhodophyllus abortions 
(PL V1) or the abnormal fruiting bodies completely replacing the 
hormal basidiophorous form on a local s 
Further investigation of these forms, especially in enlture, and astudy 
of their cytology may throw more light on them in the fature. The 
abnormal, amed above are so distinetive 


ible purpose but are formed the 
al basidia-bearing 
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that apparently they were considered taxonomically different from 
the normal carpophores by some mycologists. In fact, authentic spe- 
cimens as well as the type collection of the type (and only) species 
of the genus Acurtis prove that Acurtix is the earpophoroid form 
of the Rhodophyllus, not a clavariaceous genus, just as Lentodium is 
the carpophoroid of Panus tigrinus rather t 1 independent genus. 
In the latter, the hymenophore is transform gular 
hyphal mass through which elongate holes run in all directions (remi- 
niscent of the gleba of some gastromycetes). The author seen 
only completely sterile forms of this aberration, and in this condition, 
it may properly be called a carpophoroid. Other authors indicate 
spore formation in the aborted hymenophore, In this case, the phe- 
nomenon appears to belong in the same cat! as the other common 
anomalies in agai as the pore-bearing fi 
Clitopilus, ete., the so-called Ptychella-forms, and many other aber- 
rations which do not oceur regularly with the normal carpophore 
nor do they ordinarily form entire populations. The Lentodium-form of 
the Panus is in a sense intermediate between an ordinary anomaly 
and n typical earpophoroid, However, even in typical carpophoroids 
as in the Acurtis-form of Rhodophyllus aborticus, transient forms are 
occasionally obser pileus and a stipe and a zone 
that must be considered as hymenop! 1. In this zone, sometimes 
oceasional spores can be found, some of them formed on basidia, 
others directly from hyphae; in both cases, they tend to be thiek- 
walled. The fibrillose, white outer layer of the earpophoroids tends 
to break off in these intermediate forms, and assnmes the character 
of a «general veil», resembling a rudimentary peridium. ‘These 
observations seem to leave little doubt but that these carpophoroids 
or Acurtis-forms of Khodophyllus are actually gastromycetoid forms 
comparable to those of Boletinus decipiens, 

Carpophoroids of a similar type have been observed by the author 
ina species of Marasmiellus from the Philippines. probably Maras. 
mius pandanicola Henn., and closely related to Marasmiellus semins- 
tus of the Neo-Tropies. Here, as in the Acurtis. 
phores of a population 
phous sterile masses, mucl 
dleshy and smaller. 
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rn, many carpo- 
re transformed into brain-shaped or amor- 
1 like those of the Rhodophyllus but less 
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STILROIDS 


In other 





terile, non-basidiocarpous formations with 
earpophore-lik nce have a definite fu 
and are not at all comparable with the abe med above. 
‘Phis is the case with the « geminae» of what is described as Ompha 
Jia flavida Manblance and Rangel * and has been studied by Buller 
1). Here, rpophore is formed 


propagula, 

















gation, in this 
fungus. The «gemmae» do not form any basidia but the capitella 
attach themselves to the leaf by their gelati and the hyphae 
start immediately to form sitie on th 

leat, It is especially intere 
Mycena and Marasmiellus — 
stadies of Kiihner (1926, 1 





ais mycelinm par 
ember t 
been shown by the anatomical 
— have the stipe actually separable 
from the pilens by an intermediate zone of different structure. The 
earpophore-like bodies of Mycena flacida (Omphatia flavida) were 
misunderstood by Cooke who described them ina genus otherwise 
without any relationship with the Agaricales, as Stilbnm flavidum 
Cooke. The term «gemmae» used by Buller, and the implication of 
abortion of the fruitbodies found in Maublane & Rangel’s account 
(Bull, Soe. Myc. Pr. 30: 41.1914) are both inadequate or misleading 
in view of the evidence at hand, and therefore the term stilboids is 
proposed. 









1 species 

























VI. coNrpiAL CARPOPIORES — IMPER 





FORMS 





It is well known that conidial earpophores are frequently formed by 
Ascomycetes such as Xylaria, and Aplyllophorales such as Ptycho- 
gaster. The controversial genus Lycoperdellon may be an example of 
2 conidial fructitication ofa gastromyeete. In the Agaricalex, no such 
examples were known until now unless one would see an instance of 
conidial fruiting bodies in those specimens of Asterophora (Nyetalis) 
where the basidiospore produetion is (almost) entirely suppressed in 
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enns Mycena although the spores are nonamyloid. 
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favor of chlamydospores. However, in this case, no modification of 
the earpophore is observed, and a hymenophore, potentially apt. to 
produce basidia and basidiospores is always formed although some- 
times in rudimentary form. 

Yet, in recent observations, the author has been able to discover 
a typical instance of modified conidial carpophores in an agaric of 
the mountain region west of Tucuméan, a new species of the genus 
Armillariella, A, ditopa Sing. ined. (PI. XXIX). This species, before 
forming the basidiocarpous fructifications (which donot develop except 
under optimal temperature and moisture conditions) develops a 
simple clavarioid carpophore, entirely white and mealy from the in- 
numerable arthrospores formed in palisadic chains on the surface of 
the clubs, The anatomical and cytological study of the corresponding 
stages reveals that they belong to the same organism; the arthrospores. 
are binucleate and consequently belong to the dicaryotie phase, as do 
the carpophores with basidiospores. The arthrospore formation eon- 
tinues on the stipe of the basidiocarps, and the arthrospores formed 
there are equal, in every regard, with the arthrospores of the conidial 
fructifications. Lt appears that the conidial fructifications are homo 
logous to the stipes of the basidiocarpous fructifications, Under certain 
circumstances, especially after severe changes of the meteorologi- 
cal and microclimatic conditions in certain seasons, it is possible 
to observe the conidial and basidiocarpons fructifications together, 
rising from the same dicaryotie mycelium. 

The term arthrospores is here used in the sense of Langeron, The 
chains are radiately arranged when observed in a cross section of 
the conidial fructification, and consist of hyphae which soon become 
densely septate and fall apart at the septa in an irregular manner, 
the resulting spores being consequently what is often called «oidia» 
of a rectangular to ellipsoid shape, the majority ellipsoid. ‘They are 
much broader than the basidiospores, and also slightly longer. 

Whether the Selerostilbum- form ot Collybia racemosa is another 
instance of conidial earpophores, or a young stage, cannot be decided 
ab present. 

































































VIL. BULBILLOSIS — RUACOPITYLLUS FORMS 


In rare cases, the earpophore of the Agaricales is sterile in the 
sense that sporulation is suppressed, yet the funetion of the basi- 
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dium is maintained by the formation of balbils. These are terminal 
members of the subhymeninm which become more or less isodiame- 
tric and more or less sclerotized. The bodies bearing bulbils, are 
consequently neither carpophoroids nor stilboids, nor true carpo 
phores. They are called Rhacophyllus-forms and the phenomenon 
referred to is known as bulbillosis of the agaries, For more informa- 
tion on bulbillosis, see p. 104, and in the special part. 
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PRIMORDIUM 
OF THE CARPOPHORE 





Tt was Patouillard’s convietion that all the carpophores * now 
‘usually classed as A phyllophoralex — i.e. his Aphylophoracées — ave 
gymnocarpous, consequently he them «Gymnocarpes », and 
opposed them to the «Hemiangiocarpes» (virtually the Agaricales) 
and the « Angiocarpes » (virtually the Gastromycetes). It is still trae 
that, with one or very few exceptions, the Aphyllophorates must be 
considered as gymnocarpous. The Gastromycetes ave mostly angio- 
carpous and only a few of the species approach the hemiangiocarpous 
type of development by becoming naked in a comparatively earlier 
stage, yet the shape of the hymenophore (gleba) is not such as to 
facilitate the discharge of the spores in the way of the Aguricales, 
and one is justified in letting them pass as basically angiocarpous. In 
some gastromycetes, the early stage of the hymenium is naked in the 
primordia and later becor angiocarpous. For this form of 
ontogenesis, no sp is as yet been proposed, Consequently, 
the assumptions concerning the development of the Aphyllophorales 
and Gasteromycetes as made by Pa rd are still mainly sound, 
Ibis in the Agaricales where he erred by generalization. It is, as 
Tas now been shown by Kiihner, and various other authors, not true 
that all, or even a large maj of the Agaricales are hemiangio 
pous. We now distinguish in this group four different types of 
individual development of the carpophores in regard to the position 
of their hymenium : 

1, Gymnocarpous. The common type of development in Russulaceae, 
most of the Boletaceae, in numerous genera of the Tricholomataceae 

















































* The term sporophore, frequently used in the sense of earpophore, is here 


rejected becanse it was first used for the basidiam by Berkeley. 
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(Rhodopacillus, Leucopaxillus, Mycena, etc.). Here, the hymenium is 
formed on the outside in the very earliest stages and remains so alb 
through the stages of development. 

2. Pseudoungiocarpous. The primordium has initially naked hy- 
menial surface which later becomes internal by the incurving of the 
margin, and, at maturity, becomes exposed again by the expanding 
of the margin. This type of development is found in the veiled 
Russulaceae and Boletaceae, also in the veiled Lentineae (Tricholoma- 
taceae ete.). 

3. Hemiangiocarpous. This type of development is common in the 
dark spored agaries, especially the Strophariaceae, and also in the 
Amanitaceae, probably most or all Cortinariaceae and Agaricaceac. 
‘The primordia have the hymenium formed on the inside, even in the 
earliest stages, and later become naked, approximately at maturity. 

4. Angiocarpous (= endocarpic). Here, the fruiting bodies are either 
permanently angiocarpous (¢. gr. the gastroid forms of Boletinus 
decipiens) (P1. XXV, 5) except perhaps for the very earliest stages of 
the primordia, or they expose the hymenium by longitudinal rather 
than horizontal scission well after the first spores have attained 
maturity (as in Gateropsis). 

‘The direction and the limitation of the hymenium in the course of 
development has also been studied by various authors, e. gr. by 
Kithner (1926), in the small and undoubtedly natural genus Lenti- 
nellus, The results are thus far not encouraging for the taxonomist ; 
they show two opposed types of development within this same- 
genus. 

However, the internal or external development of the hymenium, 
and the variants of these two types, as described above, seem to 
have a distinet correlation with other important characters, and 
should not be neglected, On the other hand, lack of sufficient data 
on important species, even genera, makes premature conclusions 
rather dangerous. 



































XT OF THE CARPOPHORES 





STRUCTURE OF THE CON 





In most true Agaricales it is possible to distinguish two kinds of 
tissue which are called (according to Fayod, 1889): 

1. The fundamental tissue, and 

2. The connective tissue. 
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Ordinarily, i. ¢. in the homoiomerous * strneture, the fundamental 
tissue consists of hyphae rather than of sphaeroeysts; these hyphae 
are broader, firmer, and straighter than those of the connective 
hyphae but there is no fundamental difference as to their filamentous 
racter which is the same in both kinds of tissue. This latter 
ieales except for the 








© 
structure is typical for all families of the Aga 
Russulaceae, 

In some forms the fundamental hyphae are strongly thie 
sclerotic, and tough, thus showing the anatomical basis of the 
«tough» to «leathery» consistency of the carpophores of certain 
species, or genera. However, the relative thickness of the wall is not 








walled, 





by any means a direet measure of the relative toughness of the 
rpophores. Trogia cantharelloides has rather uniformly but moder- 
ately thickened hyphal walls, yet, the carpophores are definitely 
tongh and reviving, whereas Plewrotus ostreatus has a majority of 
rather strongly thickened hyphal walls even in the hymenophoral 
trama, but is generally deseribed as fleshy and putrescent rather 
than tough and reviving. horse-hair-like appearance of 
the stipes of some species of Marasmius and Micromphale is due, in 
addition to the thickness of the walls of the cortical hyphae, to an 
intimate coherence of the hyphae which are often plugged into each 
other by means of alternating thorns or spurs fitting into a depression 
in the neighboring hyphae. 

In certain species, the connective tissue is absent, and here we 
haye reason to suspect that we deal with agaricoid forms of lower 
groups, e.g. in Cantharellus cupulatus Fr., as was pointed out by 
Kiiliner (1943) who refers to this species as Omphalia rustica, It may, 
however, be wiser to not include the character of differentiation of 
the tissue into th gnosis of the Agaricales because it is perfectly 
possible that a reduction of the connective tissue in certain reduced 
forms does not necessarily mean that these species haye no aflinity 
with other Agaricales, especially if a well developed subhymenium 
is present. On the other hand it is often observed that the fundamental 



























































* The terms « heteromerons » and « homoiomerous » are also used in licheno- 
logy, in a broader sense, yet they have a similar meaning. The alternative terms 
“heteromorphous » and « homomorphous > have been used for fangous tissnes 
composed of identical and different elements respectively and cannot therefore 
be employed for this particular ease of heterogenity ; they are, at present, used 
Preferably for the characterization of the hymenophoral edges as compared with 
that of the remaining part of the hymeninm (see p. 46). 
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ymatic tissue, or 





hyphae are either transformed inte a pseudoparenel 
replaced by vaseular hyphae. 

For instance, in the Kusswlaceae, the fundamental tissue is very 
well differentiated from the connective tissue because it consists 
almost entirely or entirely of «nests» of sphaerocysts (PI. XIX, 5). 
This strneture has also been observed in certain gastromycetes 
(family Astrogastraceae, as it is called by (Heim). It is 
called heteromerons by G. Beck (1922 

Generally speaking, the tissue of the stipe is usually somewhat 
denser and more fibrous or cartilaginous, at least in parts, than that 
of the pileus and the hymenophoral trama, and a sudden transition 
trom the tighter packed hyphae of the stipe to the looser tissue in the 
pilens may account for what is often described as «piles and stipe 
non-continuous », or « distinet », or «separable ». There is, however, 
rarely a sharp line between continuous and discontinuons stipes in 
the Agaricales, and this character is neither constant nor particularly 
helpful for determination in most instances. ‘The only case where the 
separability of the stipe from the pileus is at present applicable with 
a definite anatomical meaning, is that discovered by Kiihner (1926) 
in Mycena and Marasmiellus where a separation layer consisting of 
hyphae of a different kind is imbedded between the longitudinally 
arranged hyphae of the stipe and the larger spreading byphae of the 
pilens. ‘The separation layer is probably homologous with the layer 
separating the stalk and the head of the stilboids in Omphatia 
Aavida, It can be used as a specific and sectional character 

In many species we find zones of the context or the entire context 
gelatinized, i.e. the hyphal walls produce a gelatinous matter into 
which they are finally imbedded and by which they are separated 
trom each other (PI. XIX, 1; NX, 4). In typically gelatinized tissues, 
the hyphae of the gelatinous zone are immediately recognizable in 
10°/, KOH mounts by their strikingly loose arrangement, and as a 
thin walls and clamp connections *. 
rp delimitation between gelatinized and 
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rule, they are thin, and 
Phere is, however, nos! 









se of doubt 
): Dye the sections during sever 
where the walls of the hyphae take a 






* ‘The muens forming the gelatinons m 
dlomonstrated by Kilhner’s method (193 
ites in watery solution of eresyt bh 
Ueantifil vinaceous or mauve color but the mucilage remains colorless; one 
ferentiates subsequently ‘cohol which debydrates them at t 
ie and permits the dye to be fixed on the mucns; to stop the differenti- 
suflicienit to pass the see then bla 
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noa-gelatinous tissues, as can be noticed more readily if the gelati- 
nosity of the surface layers of pileus or stipe are studied. We shall 
see that there is not just a glutinous pileus (with hyphae scattered 
in the mucus) anda dry pileus, but all kinds of transitional conditions 
are seen. The same is naturally true about the gelatinosity of the 
context. Many tissues consisting of thick-walled hyphae produce a 
slight amount of gelatinous matter and the hyphae are moderately 
densely arranged. These tissues are interpreted differently by differ- 
ent observers '". 

One whole tribe in the Tricholomataceae, viz. the Resupinateae, 
and several genera such as Dictyopanus and Phacomycena have partly 
gelatinous trama. The tissue of most typical Boletaceae is, to a certain 
degree, gelatinized which accounts for the soft, succulent: context 
characteristic for most representatives of that family as well as related 
families. A Gistinet gelatinous layer is also observed in some species 
of Crepidotus (C. mollis, C. uber, ete.), so conspicuously so that such 
an astute observer as Patouillard, misinterpreted a very old specimen 
of a tropical Crepidotus as a tremellaceous species with holo-basidia, 
and described it as new genus, Tremellopsis, belonging allegedly, in 
the neighborhood of Sparassis, 

Another interesting structure involving the fundamental and the 
connective tissue, is that of Amanita and related genera of the 
Amanitaceae. Kiihner who justly gives credit to Bondier (1866) 
for having discovered it, deseri as follows: «Inthe Amanitas 
(and in the Limacellas)... the connective elements are assembled, 
end by end, into hyphae, as are the majority of the elements, 
the fundamental ones as well as the connective ones, in the other 
Agaricales ; the fundamental elements of the Amanitas and the 
Limacellas, however, especially those in the context of the stipe, 
are isolated and terminal at the tip of the ramifications of the con- 
nective hyphae ». (Kilner, 1945, p. 162), 

‘There are also other than fundamental and connective hyphae in 
the tissues of the Agaricales. They belong to the conducting system, 
and serve for the seeretion and excretion of substances, and in a 
general way, the transport of substances in the carpophore. It is here 
as elsewhere impossible to always clearly separate these elements 
from others on a morphological and physiological basis, as it is 



































“ Patouillard, Lloyd, and Singer considered the trama of Filoboletus gracilis 
Selatinized ; R. Heim (1946) thinks it is uot. 
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obvious that in many instances the functions are not limited to the 
specialized organs, or else the specialized organs have often lost 
their original function. 

Heim (1931) has not maintained Fayod’s sharp separation between 
the « laticiferous » and the «oleiferous» type of conducting elements. 
Yet, it may be that Fayod’s division is basically correct in spite of 
the fact that, chemically, they seem to intergrade. It would appear 
that what « laticiferous hyphae» there are in the Russulas, should, 
according to the Fayodian terminology, be called «oleiferous hyphae»,. 
and they are the ones that according to him originate in the con- 
nective tissue, and are continued into the «cystidia» of the Russulae. 
In Lactarius and Mycena the vessels carrying the latex are called 
laticifers in a narrow sense, yet the resinous substance responsible 
for the acrid taste of many Kussulaceae is found localized in the 
« oleiferous hypbae » of Russula as well as in the laticifers of Lacta- 
rius, us can be demonstrated by the acrid taste of the latex in many 
Lactarii. On the other hand, there are Lactarii with mild taste and. 
abundant latex. Fayod believed (though he was not cert: about 
it) that the laticiferous vessels actually originate in elements of the 
fundamental tissue, 

Leaving the morphological aspect aside for the present, we are 
inclined to admit a temporary classification of the types of vascular 
bodies on the basis of their fanction and known chemical and physi- 
cal differences rather than on their supposed origin. 

‘There would then be the following types to be distinguished : 

1. The laticifers in the narrowest sense. These carry latex, or are 
homologous to laticifers that do carry latex; they do not absorb 
cresyl blue, do not become deep blue throughout the interior, and 
they do not necessarily become deep blue in sulfovanilline or brown 
in formalin. They are not sieve-like on the surface. Example : latex- 
rying vessels of Lactarius volemus, or L. nigroviolascens (P|. 
XVI, 5; XX, 1). 

2. The oleiferous ' hyphae in the sense of Fayod. These do not carry 
latex, but often carry resinous substances associated with an acrid 























“ ‘The word is somewhat unfortuuate since it specifies the contents, yet the 
contents are complex and variable, and organic «oils» are certainly a minor 
factor, if'at all. However, terms are only words with a definite scientific meaning, 
and their derivation should not coucern ns to the degree of proposing changes. 
‘This is also the reason why the author is reluctaut to give up the term germ- 
pore as was proposed by Loequin. 
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aste of the carpophores, and then they usually turn deep blue in 
sulfovanilline or brown in sulfoformalin or black in sulfobenzaldehyde. 
‘The type of oleiferous hyphae reacting with these aldehydes may 
turn out to be different from the non-reacting types, yet we take them 
as being the same, as did Fayod. Examples : 1) of the non-reacting 
type : Amanita raginata (PI, XVII, 2); 2) of the type giving marked 
color reactions with acidaldehyde combinations : Russula emetica. 

3. The gloco-vessels, in the sense of Singer (1915). These are vessel- 
like elements attached to gloeocystidia projected into the trama and 
staining deep blue, Example : Farolaschia saccharina. In the Agari- 
cules, they have been observed in Lactocollybia (Pl. XVIII, 3). Pethaps, 
they are also latex-carriers, since in the same genus, a laticiferous 
species that actually exndes a latex on bruising (L. lacrimosa) has 
been described. 

4. The coscinoids, in the sense of Singer (1947). These are conducting 
elements of dark color with a © surface whieh is due to 
winding perforations and holes inside these otherwise solid filaments. 
‘The coscinoids (P1. XVII, 6) are found running through all parts and 
organs of the earpophores of Linderomyces luteritius, proliferating 
into eystidia-like bodies which are called coseinocystidia. 

‘The fruiting bodies of some species are composed almost entirely 
of conductive elements, i.e. the structural function of the fan 
tal tissue has been taken over by the elements of the vascular system. 
Examples of this strange and ra ition are found among the 
Tricholomataceae (Lactocollybia) and also in the ochre-spored group 
(Phtebonema). 
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X. THE HYMENIAL LAYER OF ‘THE CARP 





HORE, 
The Basidia 


As compared with Aphyllophorales and the heterobasidial orders 
of the Baxidiomycetes, the Agaricales are remarkable for the compara 
tive uniformity of shape and development of their basidia, They 
are all holobasidia, i.e. constantly and persistently unicellular and 
hot divided into what is described as « probasidia » and « epibasidia » 
(rather inadequate terms). Theit position is always © in palisade 








"* Kniep (192 
very little is known about their occurrence in other species and genera, and 
about their eytology ax compared with that of the hymenial basidium. 





and others indicate myeelial basidia in Armitlariella mettea : 
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characterized by the approximately even level of the basal septum 
and the acrogenous sterigmata, the former being the wall between 
the basidiophorous terminal subhymenial cell and the basidium 
itself, the latter — the connecting link between the basidium and the 
spore just before discharge of the ‘atter (usually remaining on the 
old basidium until its collapse). In all Agaricales, the basidia are 
standing side by side (or intermixed with pseudoparaphyses), with 
their longitudinal axis parallel to the longitudinal axis of the 
neighboring basidia (provided they cover an approximately plane 
surface such as the side of a lamella). This special type of palisade 
is called hymenium, This term is not exclusively used in the Basidio- 
mycetes, nor is it exclusively used for spore- bearing surfaces. The 
apothecia of the Pezizales and related Discomycetes are covered 
with a similar layer consisting of asei, and, as will be explained later, 
the sterile surface of the carpophores of the Agaricales are frequently 
covered by ahymenium in which the basidia are only a small minori- 
ty of the elements observed. 

Most: basidia are clavate or almost so, yet some show a strong 
ventricosity below the apex which is then broadly capitate and 
constricted beneath the capitellam, or eylindrie to attenuate and 
broadly rounded at the tip. This latter shape would put them in the 
category of what is now called the Urnigera-type of basidia were it 
not tor the number of sterigmata formed wh is always 2 to 4 in 
these Agaricales whereas it is up to 8 in the Aphyllophorales with 
typical Urnigera-basidia. This false Urnigera-type is often found 
mixed in with normal clavate basidia in the same earpophore, or else 
some carpophores have the false Urnigera-basidia while other indivi- 
duals have all normal basidia (e. gr. in Gymnopilus). According to 
the author's observations on the nuclear ns in Gymnopilus, 
this shape is closely connected with the level at which the spindles 
are formed, and probably a secondary expression of an abnormally 
low position of the nuclei at the reduction division. A special case 
of the fulse Urnigera-type is the Godfrinia-type, first described by 
Maire for the two-spored parthenogenetic form of Hygrocybe conica 

‘All Agaricales have chiastobasidia (see p. 96), a term mainly 
based on the cytology of the basidium, but the chiastobasidiam is 
also characterized by its shape and development. It becomes more 
broadly clavate when mature, but is fusoid or narrowly clavate when 
young rather than cylindrie-filamentous. Besides, the chiastobasidium 
‘is, as a rule, less elongate than the stichobasidium. Within the chias- 

















(nxkrooms) 37 





i. Sixoxr, The «Aga 


tobasidial group, there is a large degree of variation as to the relative 
length of the basidia, this absolute length compared with the abso- 
Inte length of the spores, their absolute breadth in comparison with 
the length of ellispoid spores, and the factor (F = length » width) 
of both dimensions of the basidia compared 
figure of the spore: 
Generally speaking, the basidia of the Agaricales with ellipsoid 
or approximately ellipsoid spores, are about (or often exactly) as 
broad as the spores are long , They are about two to five times as 
long as the longer axis of the spores, and if longer, they belong toa 
type that has some taxonomic importance because of its abnormal 
length, The abnormal length of the Hygrophorus basidium, causing 
the lamellae to be very thick and waxy in consistency, has been 
used as one of the characters of the family Hygrophoraceae, Some 
Tricholomata, some Lyophylleae, the genus Catathelasma, some 
Mycenae and Omphalina wnbellifera along with closely allied 
notorious for their longer-than 
normal basidia, but they from the Hygrophoraceae in other 
regards, The genus Lacearia has thick lamellae but the basidia 
are not too long as compared with the size of the spores, and it 
is the thicknes of the trama that is responsible for the thickness of 
amellae, The Strobilomycetaceac, among the boletes, are noted 
ial clements, including the basidia, 
1, is characterized by the very small 
size of the basidia as compared with thi 
Coprinaceae. Short and thick basidi 
(Bolbitiaceae). 
‘The walls of the ba 
in poorly dried herbarium speci 
maturity. This is especially t 
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of the Strophariaceae and 


are characteristic for Conoeybe 








dia are nsually thin, and in old specimens and 
nens, the basidia collapse soon after 
e for the Coprinaceae, those with 
strong autodeliquescent properti those without them 
In the species with tough carpophores, some thickwalled basidia are 


occasionally found, and even in soft species such as Armillariella 








is well 








nigvropunctata, occasional basidia with thick walls and a generally 
sclerotized appearance can be observed. Even if they have distinct 





© In a paper (published after this mannseript was edited, June 1948) Studies 
in the basidium, E. J. H. Corner points out tha 
the volume of the basidia minus that of the 
the spore multiplied with the number of the xpores per basidinm. 


disregarding a few exceptions 
1 vacuole equals the volume of 
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sterigmata, they always appear empty, and it may be suspected that 
a cytological investigation of this problem will show them to be 
pseudoparaphyses (see p. 104). Only one species and genus known 
at present has typically thick-walled basidia of normal function : 
Phacomycena albidula. 

The order or sequence of maturation of the basidia in the hyme- 
nium has been studied by Buller. However, in taxonomy it is not 
yet accepted usage to rely on more than the two main types of hyme- 
nophores named by Buller, viz. 

1. The inaequihymeniiferous type of hymenophore (or carpophore). 
Buller who is not the first to have observed this type, is, however, the 
one who has most thoroughly studied the subject and coined the 
terms, and therefore his terminology is here accepted (Buller, 1922). 
In the inaequihymeniiferous type. the hymenophore consists of 
lamellae which are parallel-sided or almost so, rather thin (trama of 
small diameter), and they are brought into approximately vertical 
positions through a negatively geotropic stimulus in the growth of 
the stipe; the lamellae themselves are not always completely verti- 
cal, and one side of the lamella may be turned upward while the 
other side is turned obliquely downward; the hymenium develops 
unequally on different parts of the lamellae, generally starting to 
mature at the edge and continuing slowly upwards along the sides of 
the lamellae; each small area (0.1 mm*) does not produce a number 
of successive generations of spores, but all the basidia on the area 
mature almost simultaneously. The spores are discharged in sue- 
cession from below upward, and a zone of autodeliquescence follows, 
destroying completely those parts of the lamellae where the spores 
have been discharged (PI. XII, 1; XX, 3). 

2. The aequihymeniiferous type of hymenophore (or carpophore). 
Buller distinguishes this type from the above by the shape of the 
hymenophore, the development of the hymenium and the manner 
of discharge of the spores. The hymenophore is lamellate and con- 
sists of « gills which are shaped like the blade of a pen-knife ». The 
thickest part of each lamella is attached to the context of the pileus 
whereas the more or less sharp edge is turned downward; the sides 
of lamellae are therefore not parallel ; a cross-section of the lamellae 
is wedge-shaped. The lamellae are positively-geotropic during their 
development, and their median planes are brought into vertical po- 
sitions, even if the stipe should not be vertical and straight; the 
younger the lamellae, and the less the angle of tilt, the greater is the 
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<success which the lamellae attain in bringing their median planes 
back into vertical position once this has been altered ; consequently, 
the normal lamella has both sides facing outward and slightly down- 
wards at the same angle. The hymenium, in each small area, de- 
yelops equally, i. e. the basidia do not mature in zones starting from 
the edge upwards, and the production of basidia takes place in 
succession. Daring the spore discharge, the hymenophore is not deli- 
quescent. 

Buller has not studied the corresponding types in the boletes, but 
he has subdivided each of his types into a whole series of subtypes 
which, at present, are not used in taxonomy. This, however, does not 
mean that amore complete study of the species belonging to each 
subtype will never furnish any additional taxonomic characters for 
the distinction of sections, or perhaps even genera, The most impor 
tant use of this character was made when the generie position 
of Preudocoprinus disseminatus was investigated (see under that 
genus). 

‘The immature basidia, often (perhaps incorrectly) called basidi- 
-oles) "4, are usually of approximately the same shape as the mature 
basidia, only often slightly to considerably. smaller, or narrower, or 
rather more fusiform than clavate. Fusiform basidioles are rather 
characteristic for certain genera, such as Marasmius, Mararmiellus, 
and Collybia, also certain smaller tricholomataceons genera, related 
ito these three (PI. XXVIII, 2, de). 

In most species of the inaequibymeniiferous type and in but a 
very few of the aequihymeniiferous type of agaries, the basidia are 
separated by and dispersed in a more or less regular manner, among 
pseudoparaphyses (see p. 104). Or, as Buller describes this situation 









































“ Boudier and Romagnesi use this term for what we call psendoparaphyses, 
~or aborted vasidia ; and Petrak sex the word psendoparaphyses for a certain 
type of paraphysoids in the Ascomycetes. We use the word basidioles in the sen 
in which it is used by most estologists and taxonomists in the Agaricales, i. e. as 
‘term for the am with meiosis ; the following stage, durmg 
the nuclear di Donk but this term is also 
“ised in a somewhat different sense in other groups of fungi. The word psendo- 
“paraphyses is here used exclusively for the cousistently sterile, often slightly 
modified, non-protoplasmatie basidia, since in the Myrangiales the term paraphy- 
‘soids (remainders of the interthecial stroma) is sufficient and satisfactory. 
‘Heim attempts to apply the term basidioles to both young basidia and psendo- 
paraphyses («they constitute basidia which are young or arrested in their 
<levelopment »), 


































40 LILLCA XXII (1849) 


for the inaequihymeniiferous type and the Pasthyrella-subtype of the 
aequihymeniiterous type, pseudoparaphyses « are normal constita- 
ents of the hymenium. They are very large and are united so as to 
form a pavement throngh which the basidia protrude. They not only 
support the basidia mechanically but act as space-makers so that 
djacent basidia are separated from one another by a distance just 
suflicient to prevent any jostling during spore development and 
spore discharge » (3; 122. 1924). This arrangement of the basidia is 
paralleled by a definite dimorphism, more rarely a trimorphism, or 
tetramorphism of the basidia, expressed the distance by which 
they project above the psendoparaphyses, their shape and the time 
at which they develop — the least projecting basidia being the ones 
that belong to the latest generation. All these characters are in- 
cluded when a hymenial structure is called coprinoid. The ecoprinoid 
hymenial structure (PI. NIJ, 1) is among the characters that dis- 
tinguish Verocoprinus trom Coprinus, and Psendocoprinus trom Psa- 
thyrella, 

Of all these charact "s concentrated his attention on the 
only one that is macroscopically visible, viz. the autodeliquescence, 
However, the autodeliqnescence is not understandable unless the 
shape of the lamellae in Coprinus is taken into consideration. The 
equal diameter of the hymenophoral trama makes spore dissemina- 
tion difficult, In those species that have angiocarpous development 
and toughish consistence, the problem is solved by postponement. 
Tu the ephemerous species with agaricoid, i. e. non-angiocarpus de- 
velopment, and fragile consistency, the problem can be solved in two 
ways, either by transformation of the lamellae into wedge-shaped 
formations — or by autodeliquescence, i.e. by removing the lower part 
of the lamella that would hinder the free fall of the discharged spores, 
from the zone immediately above. At the same time, the spores 
that have accidentally stuck to the hymenium or h: ot come clear 
from it, are suspended ina uid that drops onto the grass. or is taken 
off by passing animals, hereby receiving a second chance of dissemi- 
nation. Both the wedge. ped lamella and the autodeliqueseent 
lamella are realized in the family Coprinaceae. Since animals play a 
certain role in the explanation of the latter type of spore dissemi- 
nation, it is not surprising that the traly inaequihymeniiferous 
Coprini are often found on animal excrements, such as horse manure, 
rabbit-, deer-, and cow dung, ete., and also on manured fields, white- 
mushroom beds, and manure heaps. 
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Cystidia 


The word cystidia (cystides, Léveillé, 1837) in its broadest sense- 
designates any sterile bodies that are interspersed in the hymenium 
or replace the basidia in any part of the hymenophore, or — accord- 
ing to later emendations of the term — occur on one of the usually 
sterile surfaces of the carpophore but resemble the hymenophoral 
cystidia which are apparently homologous with them. However, this 
traditional definition of the cystidia, has recently been — step by 
step — abandoned in favor of narrower terms, Since the presence or 
absence of cystidia in the broader sense is not always a constant 
character, a differentiation between the various types of cystidia is 
desirable from a taxonomic point of view as well as from a purely 
morphological, anatomical, and physiological viewpoint. 

The main classification of these sterile bodies in the concepts of 
some authors derives from the distribution of the cystidia on the 
carpophore. Some authors use the following terminology which we 
think is rather superficial and not truly morphological though its 
simplicity has much to recommend it. For this reason we mention it 
here. It divides the cystidia into the following categories: Cystidia 
A. on the hymenophore («) on the sides of the lamellae or the interior 
of the pores: Pleurocystidia. — (b) on the edge of the lamellae or 
pores : Cheilocystidia. — B. on the sterile surfaces of pileus or stipe 
(a) on the pilens Pilocystidia. — (b) on the stipe Caulocystidia. 

This scheme calls pilocystidia the cystidia-like bodies on the epi- 
cutis of the pileus in Russula emetica. If exactly the same type and 
subtype of bodies occurs on the stipe of Russula emetica, it is called 
caulocystidia, However, entirely different cystidia-like bodies oc: 
curring on the pileus of Flammulina relutipes are given the same name 
as those occuring on the pileus of the Russula ; and the elements of 
cystidia-like appearance found on the stipe of Leceinum seabrum, 
though quite different in shape, chemical characters, and origin from 
those of the Russula, are called caulocystidia in the Leceinwm as well 
as in the Russula. Actually, the pilo- and caulocystidia of the Rus- 
sulae are homologous and practically identical whereas the pilocys- 
tidia of Flammulina and the caulocystidia of Leccinum belong to ver} 
different types. 

Those cystidia-like bodies that are found in the hymenophore, on 
the edge as well as the sides of the lamellae of many Russulae and 
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Laetarii should be put in a category by themselves because of their 
origin in (or homology with) the conducting system of these genera. 
By their very nature, they are merely prolongations of the conduct- 
ing system into the bymenium, or into the epicutis of the pileus or 
the covering layer of the stipe. This kind of cystidia has been called 
pseudocystidia by Kiihner and Romagnesi. They were first recognized 
as «false eystidia» («simulant des cystides») by Boudier (1866). 
We apply the term psendocystidia as a general name for all cystidia 
alerived from condueting elements, whether they otherwise belong to 
the la erous system, or oleiferous hyphae, or the gloeo 
the coscinoids. 

Pseudocystidia are common in the Russulaceae, in Lactocollybia, 
in Lentinellus, and Linderomyces. In each of these cases, however, 
the type of psendocystidia occurring is different, and has received 
different names. ‘The subtype found in the Russulaceae and Lentinel- 
lus is known as macrocystidia (Romagnesi, 1944). It is characterized 
by a chemical feature, viz. the discoloration with acid-aldehyde so- 
lutions, and the weak absorption of cresyl blue by its contents, An- 
other subtype has for a long time been known as gloeocyatidia; how- 
«ver, the existence of gloeo in Agaricales was not known until 
recently. It is found in Russula polyphylla and probably also in some 
other species of the Russulaceae, in Lactocollybia (Pl. XXI, 3), ete. 
‘The gloeocystidia can be recognized by the oily contents that are often 
very distinct but sometimes absent, and, more clearly, by the deep 
blue color they assume when stained with cresyl blue (excepting the 
walls which remain a pale violet color). This metachromatism is, on 
the basis of what is known at present, an in ible sign that the 
bodies showing it are part of the gloeo-system or, more precise 
gloeocystidia. The third subtype is rare, and it is called coscinocys- 
tidia because of the sieve-like character of their surface. They are 
protruding eystidia-like ends of the coscinoids and have been ob- 
served only in Linderomyces. 

‘The remaining subtypes of pseudocystidia have not been named 
‘separately, and are characterized by three negative characters (1) by 
not darkening with acid aldehydes (2) by not having completely deep 
blue contents when dyed with brilliant cresyl blue (3) by having an 
entire rather than a sieve-like surface. These subtypes of pseud a 
tidia should at present be referred to in a general way, as psendos 
tidia or pseudocystidial stages of certain other types of eystidia. 

All organs that answer the general description of cystidia in the 
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wider sense but do not fall into the category of psendocystidia, are 
trne cystidia. 

Not all true cystidia have their origin in the deeper layers of the 
subhymenium, or in the trama. Some originate at exactly the same 
Jevel as the basidia, and differ from the basidia and pseudopara- 
physes merely in shape. These are called cystidioles. True eystidioles 
are frequently found on the sides of the lamellae (PI. XX, 3 
4; XXVIII, 2/) or in the interior of the tubes, and in certain groups 
they are rather characteristic. If they oceur on the edge of the 
dumellae and lamellulae, excepting the attenuate portion of the 
Jatter, or the pores exclusively, they should be referred to as chei 
loeystidia (Buller, 1924). We cannot believe it necessary or advan- 
tageous to differentiate between the cheilocystidia that are, according 
to the position of their mothercell, localized eystidioles, and those 
that derive directly from the trama because of the lack of a subhy- 
menial layer at the very edge as is often observed in Collybia © (PI. 
XIX, 4; XXV,2; XXIILB,1,3-4,6; XXVIL, 2c, g). 

Another category of true eystidia has its origin in the tramal hy 
phae, or, in some, cases in the lower part of the subhymenium, at a 
aleeper level than the basidia, Except for their deeper origin they do 
not essentially differ from the eystidioles in their development or in 
their resemblance to the basidia. The eystidia of many boletes come 
into this category (PI. XIX, 3), and since it appears that Romagnesi's 
teri leptoeystidia (1944) belongs here, we shall accept it. However, 
the leptocystidia sometimes have a tendency to be rather firm and 
have partly thickened walls (Gomphidius vinicolor ; Pl. XX VIL, 7), or 
even thickened and colored walls, in which ease we call them setuloid 
‘eystidia, or for short «setae» '* (PI. XV, 2-3). 

In certain genera, all transitions between cystidioles and lepto- 
eystidia can be found in a single section. 



























“* The cheilocystidia of Collybia peronata and related species are also remark- 
able for their development which seems to be retarded ; they are mnch more 
Anconspicnous and scattered in young specimens than in mature carpophores. 
Phettinus 
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** Setae of the type observed in the Aphyllophorales such 
Hymenochaete are in the opinion of some authors, not observed in the 
however, it is castomary to call setae the organs found in Boletochaete, Maras- 
mius cohaerens, etc. But they are not always colored, even in the same hymenium, 
ble in color (fulvous, rafons, chestnut, green); in Chaefocalathus, 
the setae-like bodies are hyaline, and become deep brown only after they have 
‘eon treated with iodine solutions. 
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Anybody who studies the relationships between the morphology 
of a given organ and its function will not be surprised to find that- 
the terminology indicated above meets certain difficulties when more 
single cases, and their different stages of development are analysed. 
The most intriguing problem is that of the deep-rooted cystidia of 
the type found in Panus rudis and related species. Pleurotus florida: 
nus, and perhaps some related Asiatic species, and in all the species 
of the genus Hohenbuchelia (Pl. XXII, 2),also in all eystidiate Inocybae 
(P1, XVH, 1). Donk has shown (in an unpublished manuscript that 
the author had the privilege to see) that the same type of eystidia is 
also found in Peniophora, and is called metuloids by Cooke (1879). 
These bodies start out by being pseudocystidia in the sense that 
they appear to be proliferations of the conducting system into the 
hymenium (yet, neither belonging to the subtype of the macroeysti- 
dia, nor the gloeocystidia, nor the coscinocystidia), and serving as 
exeretive organs. Later on, they become thick-walled, loose their 
excretive function, and strongly resemble the leptocystidia, — were 
it not for the fact that they are uniformly deep-rooted, uniformly 
thiek-walled, and mostly hyaline to straw colored and always non- 
amyloid, Deposits of coarse crystals are often found even on the old 
metloids, especially at the apex, but sometimes all over. This kind 
of eystidium has often been called «Peniophora-eystidium» by my: 
cologists (including this author) but the term metuloids appears to- 
have priority, brevity, precision, and descriptiveness in its favor. 
Romaguesi (1944) calls them «lamprocystides >. 

In certain cases, we find that typical macrocystidia, or gloeocysti- 
dia, originate not from portions of the conducting system, but become 
part of it at the very septum that separates them from the next-lower 
hypha, or in certain cases, they become, theoretically speaking, part 
of the conducting system from a certain level inside themselves, e. 
gr. many of the macrocystidia of Russula nauscosa, Typical of this 
kind of psendocystidia is also the eystidium of Pholiota astragalina, 
Stropharia aeruginosa, Naematoloma fasciculare, and allied species. 
Few of these cystidia are continued into anything that might be 
called portions of the conducting system, yet, chemically, they are 
pseudocystidia. In certain individual cases, they are really eystidi- 
oles, or leptocystidia from an anatomical point of view, but the strong 
absorption of cresyl blue by their contents reveals them to be part 
of the condueting system even though they may not be directly 
connected with its internal portion but instead represent a transmu- 
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tation of ordinary structural hyphae into pseudocystidia at the level 
where they enter the subhymenium or the hymenium. Romagnesi 
41944) has called this type cbrysocystidia (P1. X VII, 3) because of the 
internal body that is typically colored yellow when ammonia is used 
as a mounting medium ". This term, in the author’s opinion, is 
worthy of being taken up in descriptive mycology, just as well as the 
term metuloids. 

‘There is nothing unusual in considering macrocystidia as well as 
the chrysovystidia to be pseudocystidia even if they arise from an 
ordinary hypha. It can be noticed in most sections of the cortical 
layer and the context immediately underneath in a large number of 
agarics, that normal hyphae (of the fundamental system) often, at a 
certain point, become oleiferous ; this is especially true of the so-called 
«laticiferous hyphae» of Russula, which turn deep blue in sulfovanil- 
line; this reaction makes it possible to observe this sudden transition 
with ease, 

It is therefore obvious that an absolutely sharp line between 
pseudocystidia and true cystidia cannot be drawn because (1) in some 
cases, the origin of otherwise typical pseudocystidia may be hyphal 
yather than «vascular»; (2) in other cases, the development of the 
individual pseudocystidium may include both a pseudocystidial and 
a cystidial phase. 

‘There are still cases that are not fully investigated chemically, 
and the tunction of the cystidia as well as the origin remains un- 
known. It is a wise policy, in all these cases, to refrain from using any 
of the above terms, and merely refer to eystidia (in the widest sense). 

Only the cystidioles can, from a morphologieal point of view, be 
considered as transformed basidia, i. e. basidioles (young basidia) 
that because of a change in function '* or by loss of their function as 
gonotoconts do not turn into normal spore-bearing basidia(P1LXX VII, 
2a) but rather assume an often characteristic, more or less constant 
shape in accordance with their function and cytological development. 



















* ‘This internal body ean also be stained wi acetocarmin as nsed for 
the Lyophytum-basidia (see below, p. 103). 

* In Coprinue, the eystidioles have assumed a mechanical function, probably 
holding the lamellae in equal distance ; in Melanolenca, the cystidioles seem to 
have an excretive function as evidenced by the crystal hood ; in Tylopilus plum- 
Beoviolacens and in Gymnopilus cacaophylius, the basidia of young hymenophores 
are so strongly incrusted with a fulvous resinons matter that they are often 
retarded or transformed into pseudoparaphyses. 
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However, even this very differentiation in shape is frequently indica- 
tive of their basidial origin. Some of the eystidioles still go through: 
the motion of forming sterigmatoid prongs, but the latter are more 
irregular in number and shape, often limited to one. In a few eases, 
the eystidioles even develop an homologon of the spore on the ste- 
rigmatoid prong (called mucro) whieh is then capitate with a stalked, 
well-delimited capitellum. In extreme cases, the mucro or the eapi- 
tellum is easily detached from the cystidioles and floats around in 
preparations of the hymenium. ‘This capitate type of eystidiole is 
found in the cheilocystidia of Conocybe (PI. XIX, 4) and Pholiotina 
septentrionalis. A good example of transitions between basidia and 
cystidioles is found in Omphalotus olearius. 

_ ‘The term paraphyses, often found in the literature on Basidiomy- 
cetes, even in the sense of cystidia, but more commonly to designate 
the pseudoparaphyses of Kiihner and the «basidial cells» of Corda, 
should be discarded in this class of fungi (see p. 39, foot note 14). 

Since the distribution of the cystidia is often different on the edge 
of the lamellae and pores or contrasted to the sides of the lamellae: 
and interior of the tubes, Maire bas proposed to call the edges : 

1. Heteromorphous, if they ai inantly so) because 
of the presence there of a type of eystidinm (cystidiole) that does not 
yon the sides of the lamellae (or in the interior of the tubes). 
We may logically designate as inversely heteromorphons the opposite 
case where the edge alone is completely free of eystidia, 
Subheteromorphous, if the edges are sterile (or predominantly so) 
because of the density of the same type of eystidia that is scattered 
among the basidia on the sides of the lamellae (or the interior of the 
tubes). 

3, Homomorphous, the hymenium on the edges is not differentiated 
from that on the sides. 

Romagnesi (1944) has suggested the term «psendoheteromorphous» 
for those eases of heteromorphism where the cystidia occur only 
on the edge without being homologous with any dermatocystidia 
(«hairs»), as is the case in Psathyrella Candolleana. The term « pseudo- 
heteromorphous » is based on the somewhat precarious differenti- 
ation of two types of what is here called cheilocystidia, viz. those 
cheilocystidia that are comparable with the «hairs» of the cortical 
layers (of pileus and stipe) rather than with hymenial cystidia, and 
those that are not, The fact that the hymenium is, in many pri- 
mordial and young stages of agaries and boletes extended beyond 
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the hymenophore proper, makes it very difficult to justify this differ- 
entiation on a morphological basis. 

Since a variable number of fertile basidia is often found in an 
otherwise heteromorphous or subheteromorphous edge, it is neces- 
sary, in these cases, to refer to «almost heteromorphous > and 
«almost subheteromorphous » edges. 


XI. THE STERILE oF THE WYM 





OPHORE, 








‘The hymenium is only a thin outer layer of an organ usually re 
ferred to as hymenophore, i. e. a part of the earpophore, modified 
and especially adapted to provide a maximum of surface space for 
the hymenium. 

In only a few Agaricales the hymenophore is wanting. It is then 
replaced by a smooth hymenial surface, the basidia either originating 
from a subhymenial layer or directly from the lower or upper surface 
of the trama of the pileus or cup or whatever the hymenophorous 
part of the carpophore may be. ‘This smooth hymenial surface may 
bea first stage in the development of the carpophore or, in other 
cases, it may be a permanent reduction of more oc less constant 
occurrence, or, again it may be a primitive form of development. 
These heterogeneous groups of genera, that have in the past 
been assembled in the Thelephoraceae, partly belong in this last 
category. In the Agaricales, we find this character exceptionally 
rather than constantly, except for a few genera that may well 
be interpreted as strongly reduced forms (some « Cyphellae», Physala- 
ceria). In others, we find mature hymenia of the same species, some- 
times smooth, sometimes covering a lamellate hymenophore, or a 
venose hymenonophore (Marasmiellus, Marasmius, Mycena, Delica- 
tula), It must now be assumed that some species that where initially 
described as or considered as Helotium, or Cantharellus are actually 
Agaricales with either smooth, or venose hymenial surface. However, 
the so-called veins of such species us Cantharellula umbonata (Can- 
tharellus umbonatus) or Hygrophoropsis aurantiaca (Cantharellus au- 
rantiacus) are not true veins of the type encountered in Cantharellus 
cibarius but rather lamellae with more obtuse edges. 

In all but the exceptional cases mentioned above, and perhaps in 
Geopetalum carbonarium (A&S ex Fr.) Pat., the hymenophore of the 
Agaricales has either the shape of lamellae or of tubes. The examin- 
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ation of the internal structure of the hymenophore in these forms, i. e. 
the anatomy of the bymenophore minus the hymenium, is of great im- 
portance in taxonomy. The internal structure of the lamellae and tube 
walls is studied on longitudinal sections from the plane of attachment 
to the trama of the pileus down to the edge of the lamellae or the 
pore edges. In lamellate as well as in tubulose forms, care must be 
taken to cut exactly at a right angle to the edge of the lamellae", 
and exactly in the direction of the individual tubes rather than ob- 
liquely, i.e. in all eases, the section must be exactly vertical ; it must 
also be exactly tangential, i. e. the lamellae sbould be sectioned at a 
right angle to their sides. It is also important that these sections are 
reasonably thin (about 15-20) because otherwise pressure on the 
cover-glass has to be exercised in order to obtain a preparation 
transparent enough to show the arrangement of the single elements 
of the trama and adjacent layers. However, there is always a slight 
disorganization in such preparations, and if they are taken from old 
or otherwise poor material, the results will be unreliable. Under no 
cireumstances may the preparations be crushed to the point where 
its elements are so dislocated that it is impossible to make an analy- 
sis of their arrangement. The beginner, and those who have to handle 
material that is very scanty, brittle, or otherwise difficult to handle, 
and also those who find it difficult to learn sectioning by hand in the 
manner described above, are strongly advised to use a microtome. 
Both freezing and paraffin methods will do. 

It appears that the sterile internal portion of the hymenophore 
consists of one or several layers. If there is only one, it is called the 
hymenophoral trama, or for short the trama *. But more frequently 























© Ty ascendant Jamelia iyphae often do not ran to the edge at a right 
the section should be oblique in the sense of the direction 
proportions may be misinterpreted 








angle, and in this cas 
of the hyphae as otherwise their tra 

© Some authors use the word trama exelusively for the trama of the hym 
phore. There is, however, no reason to reserve the term for only a single or 
since the trama ted at the plain of attachment ot the hyme 
nophore to the pil the majority of the spe there 
a differentiation between these layers (hymenophoral trama gelu of 
lyopanus pusillus), and even then, the trama of 
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the pilens nongelatinous in 
the hymenophore originates in the trama of the pilens. It is therefore more pre- 
cise and generally preferable to specify as to the part of the trama considered. 
viz, the hymenophoral trama, ete. If the word trama is used alone, it should 
either be quite clear from the text or the arrangement that the hymenophoral 
trama is meant and none other, or else it must be supposed that whatever is 
said about the trama refers to all parts of the trama in the widest seuse. 
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there are two or more equal layers on both sides of the central hyme- 
nophoral trama, more or less easily discernable between the hymeno- 
phoral trama and the hymenium proper. If there is only one such 
layer, it is referred to as subhymenium, always consisting of small 
elements with numerous septa. If there is another layer between this 
and the hymenophoral trama, distinguishable from both the former 
and the latter in structure or characters of the elements composing 
it, it is called hymenopodium, 

‘The hymenophoral trama occurs in four wain types of structure : 

1. intermixed to irregular (P1. XIX, 5; XXT, 1, 5) 

1. subregular to regular (PI. 1,3) 

3. bilateral (Pl. XXII, 1) 

4. inverse (PI. XX, 2) 

The difference between intermixed and irregular trama is secon- 
-dary; both are characterized by completely or at least predomi- 
nantly irregular arrangement of the hyphae which are neither parallel 
{not even approximately so) nor divergent. In the subregular trama 
and the regular trama, the hyphae run approximately or strictly 
parallel (approximately in subregular, strictly parallel in the regular 
trama), i. e. from the plane of attachment to the pileus down to the 
edges, In the bilateral trama, there is a central strand which is sub- 
regular or regular as described above but much thinner in diameter, 
and an onter layer consisting of approximately parallel byphae but 
which are not straight or parallel with the hyphae of the thin central 
strand but curve outward on both sides, joining the hymenopodium, 
or subhymenium, at a point farther outwards toward the edge of the 
pores or lamellae than the point at which each individual hypha 
departed from the thin central strand. The thin central strand is 
called the mediostratum, and the divergent portion of the trama on 
both sides is called lateral stratum. The nature of the hyphae in- 
volved may be rather different. Sometimes, the hyphae of the medio- 
“Stratum and the lateral stratum are of approximately the same type ; 
but in other cases, the average diameter may be different in the 
hyphae of the mediostratum and the lateral stratum; the pigmen- 
tatfon may also be different, and the gelatinization, and consequently 
the density, the frequency of septation, ete. may differ in those two 
layers, Although it is true that it is mostly the bypbae of the funda- 
mental tissue that are primarily responsible for the structure of the 
hymenophoral trama, in some eases, it appears that at least the more 
conspicuous part of the elements composing the trama and marking 
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its arrangement is made up by the condueting elements; e. gr. im 
Linderomyces, where the conscineids diverge, almost without form- 
ing a distinct mediostratum, soon assuming a position perpendicn- 
lar to the sides of the lamellae, thus making the hymenophoral trama 
very strongly (yet not quite typically) bilateral, ‘There are also various 
types of bilaterality insofar as the relative density and diameter of 
the hyphae are concerned. The bilateral hymenophoral trama of 
Catathelusma consists of very thin hyphal elements whereas that of 
Amanita consists of rather broad and moderately long elements. 

If the elements composing the hymenophoral trama differ from 
each other fundamentally, showing two main types of elements, thin, 
elongate, hyphal elements and swollen, voluminous, subisodiametric 
elements (« sphaerocysts »), the trama will logically be neither sub- 
regular nor regular ; it will also not be bilateral unless the juxtapo- 
sition of these two types would coincide with what may be called a 
mediostratum and a lateral stratum. It is obviously a special case of 
an irregular trama, and it is called intermixed trama, i. e. a trama 
where two types of elements are « mixed » with each other. 

If the hymenophoral trama consists ofa mediostratum and a lateral 
stratum, the latter consisting of hyphae curving outwards but reach- 
ing the subhymenium farther away from the gill edge rather than 
nearer to it asin the bilateral trama, we may assume with Fayod 
(who discovered this strange structure) that here the origin of the 
lymenophoral trama is in the subbymenium rather than vice versa. 
Perhaps, the isolated manner of development of the fundamental 
hyphae (here the hyphae of the lateral stratum), often observed in 
the trama of the carpophores of the Amanitaceae, manifests itself in 
the species with the kind of hymenophoral trama described above 
in that each snbhymenial hyphal ramification produces either a 
hymenial element (on the outside), or an element of the fundamental 
tissue, more precisely the lateral stratum (on the inside). Further 
investigations must show what the origin of the mediostratum is. 
Whatever its morphological and ontogenetieal significance, this type 
of hymenophoral trama is of as great taxonomic importance as the 
other types, and has been named inverse trama (trama renversé, 
Fayod, 1889). Good examples for intermixed trama are the Russulae ; 
for irregular trama — Plewrotus ; for subregular trama — Hygrocybe- 
excepting the section Conicae ; for regular trama — Hygrocybe, section 
Conicae ; for bilateral trama among the boletes — Boletus edulis and 
all the other Strobilomycetaceae and Boletaceae, among the agaries — 
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Amanita caesarea and all the other species of Amanita; inverse trama 
— Pluteus (all species known), and related genera. 

Less important differences in the straeture of the hymenophoral 
trama can be distinguished as subtypes of the above basic types. 
These are: 

1. The Phylloporus-subtype of the bilateral type : The lateral stratum 
is scarcely looser than the mediostratum, hardly Jess colored, and 
only slightly more gelatinized, only slightly more divergent, and 
with the hyphae usually touching each other. Exa 
rus rhodowanthus and most species of Xerocomus, 
The Boletus-subtype (« truly bilateral »): The lateral stratum ¢ 
sists of hyphae that are less colored than the mediostratum, dis 
ly removed from each other (because of stronger gelatinization), and 
at first strongly curved. Example: Boletus edulis, and most other 
boletes. 

3. The subbilateral-subregular subtype of the regular type: The 
outermost hyphae of the otherwise regular hymenophoral trama 
show a very slight tendency to diverge but a mediostratum is not 
differentiated. Example : Clitoeybe dealbata, 

4. The regular-subcellular subtype of the 
of the otherwise regular trama are so grossly enlarged and broadened 
that the trama appears almost cellular at places. Example: Myce- 
na, Psathyrella, Pseudoco| 

In certain genera of the Tricholomataceae (many Kesupinateae, 
Dietyopani, ete.) and in some Crepidoti, the trama is partly or entire- 
ly more ov less gelatinized. In Panus, Pleurotus, also in some 
of Marasmiellus, in Heimiomyces, Anthracophyllus, ete. the 
trama consists mainly of thick-walled, rather large, rigid, elongate 
hyphae, and in this type of trama, the thin-walled, thin, small, curved 
elements of the connective tissue are naturally more conspicu- 
ously different from the other elements which belong to the funda- 
mental tissue, This difference may be expressed in calling this type 
of trama intermixed rather than irregular or subirregular, but it is 
obvious that this meaning of «intermixed» is not identical with 
what it isin Russula, 

Ina few cases where the trama proper is strongly reduced in favor 
of a hymenopodium (rarely a subhymenium), the impression may 
prevail that the hymenophoral trama itself consists of two layers with 
the lateral stratum running exactly parallel with the mediostratum 
instead of diverging. This is the ease in Conocybe (PI. XNTI, 2). In this 
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case we may speak of false bilaterality. In Gomphidius, especially 
Chroogomphus, the hy menophoral trama is basically bilateral, yet, the 
divergence of the lateral stratum is obseure by an increasing irregu- 
larity of structure as the carpophores mature while the mediostratum 
isso reduced it is hardly recognizable especially in old specimens. 
It is consequently easy to mistake the broad hymenopodium that is 
not sharply delimited from the subhymenium, either for the lateral 
stratum of the hymenophoral trama, or for an unusually enlarged 





subhymenium, 

‘This strong development of the hymenopodium is noticeable only 
in a small minority of the Agaricales, The hymenopodium is com- 
pletely irregular in those Agaricales with lamellate hymenophore but 
otherwise related to the boletes (Gomphidiaceac, Pacillaceae), and it 
is regular and consisting of broad, voluminous hyphae in Conocybe. 
It is also somewhat developed in some species of Russula, Mycenu, 
ete. where, however, its taxonomic significance, as far as can be seen 
how, never goes beyond the species level. 

‘Lhe subhymenium is rather uniform, It is rarely of great taxonomic 
importance with the exception of the genus Pleurotus (Pl. XX1, 1) 
where it is well developed in contrast to Panus (Pl. XX1, 5) where it 
ix almost absent, and Leucopazillus where it is filamentous (ramose), 
whereas in Armillaria it is cellular. ‘This latter diffe is not 
always so sharp as in the ease of Armillaria and Lencopacillus. This 

















minutely pseudoparenchymatic tissue, Wherever the septa are not 
so close, the subhymeniam assumes a more filamentous character, 
Wherever the elements become irregular in shape and denser and 
more intricately interwoven, we have an xed subhymenium, 
as is the case in Gomphidius, subgenus Chroogomphus, or Omphalina, 
subgenus Romagnesia, or some species of Kesupinatus. 

In these species of Resupinatus, the trama proper of the lamellae 
is gelatinized, looser and more regular. In other gronps, especially 
the section Lactae of the genus Hygrocybe, the hymenophoral tram 
is non-gelatinized while the subhymenium is strongly gelatinize 
‘Dhis is one of the very few eases where the large diameter and strong 
differentiation of the subhymenium may lead to the misinterpretation 
as though the trama proper were bilateral whereas, actually, here 
again, we have an example of false bilaterality. 

In genera with regular trama, the subhymenium is often separable 
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from the hymenophoral trama, and then lamellae are macroscopically 
described as fissile, a feature frequently found in agaries but hardly 
of much taxonomic value. 

‘The subhymenium usnally accompanies the hymenium all through 
the interlamellar zones at the top of the interlamellar space, and in 
certain cases, the hymenophoral trama or its parts run parallel with 
it. In this case, a looser layer of differently organized hyphae sepa- 
rates the hymenophore from the trama of the pileus. Asa consequence, 
an be easily separated from the context of the 
nil most Boleta 











the hymenophore 
pileus, ‘This is especially ren 
ceae and Strobilomycetaceae where the hymenophoral trama is bila- 
teral and forks above the level of attachment of the hymenophore to 
the trama ot the pileus — thus facilitating the separation of the tube 
walls or lamella together with the ceiling of the tubes or the inter 


arkable in Paxillus, 








lamellar zones. 

Certain agaries possess a special epiphyllous zone of a structure 
different from that of the trama of the pilens as well as the trama of 
the hymenophore. This may also result in an inereased separability 
of the hymenophore as a whole. 

‘The structure of the hymenopboral trama has at present become 
one of the most important characters in the Agaricales, Tribes, gener, 
even families are based on the structure of the hymenophoral trama 
wherever this character is correlated with other important features. 
There can now be no methodical analysis of any representative of 
the Agaricales withont a careful study of this particular character. 



























XIT. corTicaL LAYERS 


Cortical layers are formed by a differentiated tissue forming the 
surface layer of the pileus and stipe of the Agaricales. We have 
already seen (p. 41) that cystidioid bodies, reminiscent of those 
that occur in the hymenium either on the sides of the lamellae or in 
the interior of the tubes — or on the pore or lamella-edges, are also 
found in the cortical layers as relics of an originally indiseriminately 
expanded hymenium, or as produets of a farther differentiation of 
the cortical layers whereby they may have assumed some specifi 
re remainders of a primordi- 
al hymenium are not rare in the Boletaceae and Strobilomycetaceac, &. 
gr. Suillus, sect. Granulati (Pl. XXV, 8-9): the reticulate Boleti, and 














function. The cases where these cystid 
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Tylopili, all species of Leecinum (P1.XV1,3),and the alveolate species 
of Porphyrellus and Boletellus. Here, the ornamentation of the stipe 
is still reminiscent of the configuration of the hymenophore. In many 
of these, even sporulating busidia are found among sterile bodies 
making up the palisade of the cortical layer covering these ornamen- 
tations, especially in the upper portion of the stipe. In rare 
even the whole marginal zone of the pileus is covered by a hymenium, 
a large portion of which consists of basidia (PI. XXVI, 5). All this is 
proof enough that these bodies are of hymenial origin, It is very 
dificult to state in every single case, whether the elements of the 
cortical layers are of hymenial origin, or later acquisitions due to an 
increasing differentiation and division of functions. It is not even 
certain that, if these elements should have been differentiated ina 
later stage of the evolutionary development of a genus, they cannot 
have originated from the bymenium or an extension of it. In sueb 
cases as Russula Mariae where we find the same type of elements on 
the edge of the lamellae and on the cortical layers, it may well be 
that they are both modifications of a degenerated hymenial element. 

Considering all this, it does not seem possible at present to dis 
tinguish between sneh eystidioid bodies that have a non-hymenial 
origin and such that evidently originate from bymenial elements, 
Consequently, it is, in the author's opinion, correet to refer to all 
eystidioid bodies of the cortical 1s cystidia or pseudocystidia, 
if they are in some way comparable with either eystidia or pseudo: 
eystidia of the hymenophoral hymeninm, with the only difference 
that those bodies that occur in the cortical layers receive the prefix 
dermato-. Thus, we have, in the cortical layers: 

1, dermatoeystidia (Pl. XXV,9); 2, dermatopsendocystidia (PI. 
XY, 1). 

Although it is not customary to refer to «dermatoglococystidia » 
or «dermatocystidioles» * or «dermatometuloids» or «dermatochry 
soeystidia» or « dermatomacroeystidia », ete. (all these bodies 1 
being called dermatopsendocystidia, or derm 
to call the basidia oceurring on the stipe or the pilens, outside the 
area covered by the hymenophoral formations, dermatobasidia, and 
those of them that remain permanently sterile with slight modifi- 














































































* Naturally, with « subhy 
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diole character or not. 


jenium in the proper sense be sent in the corti- 
ficult to state whether a dermatocystidium has eysti- 
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-eations in size or shape, but strongly differ from the eystidia, — as 
-dermatopseudoparaphyses, 

Dermatobasidia are found on the pileus of Boletus subsolitarius and 
anany Russulae, and much more commonly on the apices of the stipes 
-of the boletes and agaries. If fertile dermatobasidia occur in a hyme- 
nium-like structure on the surface of the pileus or the stipe, we may 
then refer to that structure as to an extension of the hymenophoral 
hymenium, and call it extrabymenophoral hymeninm. If there is a 
hymenium-like structure outside the hymenophore that lacks dermia- 
tobasidia and, for that matter, also dermatopseudoparaphyses, we 
call this structure — hymeniform, and the layer, made up by it, a 
hymeniform layer (PI. XIII, 2). 

If the cortical layer is formed by hair-like septate hyphae, ie. 
hyphae inserted more or less perpendicularly to the surface of the 
-organ in question yet not being strictly hymeniform, it is called tri- 
chodermium (Lobwag, 1937, 1941; Pl. XVII. 3; XXVI, 1); if the tri- 
-chodermium is gelatinized as in Suillus granwlatus, it is an ixotrieho- 
-dermium (Snell, in Elrod & Blanchard, 1939), These hyphae usually 
form a velutinous to tomentose surface, but at times, especially when 
densely interwoven, they are not easily recognizable macroscopically; 
in the ixotrichodermia, the surfaces covered by it are, asa rule, merely 
glutinous. If the hyphae are vertical (erect) and parallel with each 
other, we speak of a trichodermial palisade (Lohwag, 1937, 1941) 
which differs from the hymeniform layer in that not necessarily every 
element originates and ends at the same level as the neighboring 
-elements of the same nature **. Trichodermial palisades (PL. XVIII, 1; 
X,1;XXV,1; XXVI, 2-4) usually make the surfaces they cover 
Velutinous, or granulose, or pruinose; they never show a watery, 
smooth surface, nor are they coarsely tomentose. The rimose or rimu- 
dose surface (as in contrast with the rivulose surface) in many boletes 
is a result of this kind of structure, that easily lends itself to perpen- 
‘dicular cracks that spread tangentially in all directions. Trichoder- 
mial palisades are also common in the Agaricaceae. The terminal 
members of the hyphae forming trichodermial palisades frequently 
are eystidioid, i. e. they ave dermatocystidia, probably in most cases 
-of the leptocystidia- and eystidiole-type (example: Phacomarasmius). 

If the trichodermium, especially the trichodermial palisade, con- 



















































* According to these definitions, the hymeniform layer is a special case of a 
richodermial palisade. 
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sists of shortened hyphal elements that tend to become sphaeroc 
(isodiametric hyphae), the result is a mass of subglobose or globose 
bodies — with or without showing the original eatenulate arrangement 
—that can be characterized as a loose psendoparenchymatic layer. 
‘This type of cortical layer is called epithelinm (Lohwag, 1937, 1941), 
ora cellular layer (PI. XVIT, 4; XXVI Ifthere is only one stratum 
of sphacrocysts which are, with their base, directly attached to the 
hyphae of a lower layer, it is often difficult to differentiate between 
a hymeniform layer and an epithelium inasmuch as some of the 
sphaerocysts of the epithelium are often mucronate at the distal end 
ov slightly vertically elongated (short-ellipsoid or short-clavate), The 
pluristratous epithelium is closer to the trichodermial palisade, 
especially in such cases where short and long hyphal members alter- 
nate, or the shape of the single elements of the chains change from 
one chain to the other, or in individual carpophores (Pl. XXVI, 3). 

If the cortical layer is formed of radially arranged or, at any event, 
repent hyphae that are parallel to each other, it is called cutis 
(Lohwag, 1937, 1941) (PI. XVI, 1). 

Typical Asterostromella-structure such as described for the genus 
Vararia (Aphyllophorales), is not found in the Agaricales ; however, 
a limited Asterostromella-structure such as is observed in the cortical 
layers of such aphylophoraceous genera as Campanella and Favo- 
lasehia, has been observed in one agaric, Asterotus dealbatus. It should 
be known as a cortical layer of dichophysate strneture. It is charac- 
terized by hyphae with short branches and secondary, ete., ramifi- 
cations, all branching off under approximately right angles and at 
short distances, frequently causing a stellate ince of the 
terminal hyphae. These elements are rather stiff, and more or less 
hyaline (PI. XVI, 2). 

In numerous species, the cor er is uot or only slightly 
developed. In some Russulac, a dense gavon-like covering of normal, 
hin hyphae which are often forking or branching, reach the 
uppermost layer of the cuticle. They are otherwise not enough organ- 
ized to eall them a trichodermium. A similar, still less differentiated 
layer is found in the cuticle of some species of Crepidotus. In other 
cular layer is merely denser 











































































species, such as Panus conchatus, the 
(as that of the stipe is often denser in a «rind ») than the trama of 
the pileus. Such a strneture is very frequent in the Agaricales, 
especially in the white spored families, and cortical layers of this 
type are called dense. 
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It should always be taken into consideration that certain types of 
veil (most conspicuously so the volva of Amanita; Pl. XVIIL,2), leave 
a layer of fragments of not truly cortical origin on top of the cortical 
layers, When an analysis is made, care should be taken that these 
yelar layers are not misinterpreted as being part of the cuticle. Such 
preeaution can easily be taken by examining the structure of the 
veil first and substracting any layer of identical structure and origin 
from the layers of the enticle proper. 

The cortical tissue itself consists of one to three layers. If there is 
only one, we simply call it cuticle of the pileus (pellicle — it is viseid, 
and peels easily), and the covering layer on the stipe. If there are 
more than one, the uppermost layer in a completely developed speci- 
men * is called epicutis, The epicutis may be a continnous layer in 
one of the types of structure named above (hymenium, hymeniform 
layer, trichoderminm, epithelium, ¢ ophysoid layer, or dense 
layer), or else it may cons s of such a layer. In this 
case, the epicutis is the sum of dissociated but ide 
dermatocystidia, dermatopsendocystidia, « hairs », or a 
of bodies characteristic for this particular layer, and its origin in 
this case must be understood as conditioned by the rapid growth of 
an elastic (often gelatinized) supporting euticular layer while the 
epicuticular layer stops developing at an early 
not rare in the Agaricales, especially in such groups where the 
epicutis is the remainder of an early extension of the hymenium 
beyond the hymenophore, such as the epicutis of the Russulaceae 
(PI. XV, 1), or at least many species of that family. 

The epicutis is followed, downwards, or rather inwards, by a 
second layer, the hypodermium or subeutis. Though it seems illogi- 
cal, general custom applied the term hypodermium, asa general term, 
for any structure between the epicutis and the context in most 
Agaricales (Payod, 1889). In the species that have a eutis, the term 
subeutis is preferred by Lohwag (1937). Subeutis thus would become 
synonymous with hypodermium unless the term is amended to be 
any layer underneath the epicutis but contined to the eases where 
the euticle consists of three layers, and then the upper layer (inter- 
mediate between the epicutis and hypodermium) is called subeutis, 
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In Agrocybe and some other genera, the uppermost layer is detersile, and 
or handling. It is therefore quite frequently missing in 





often washed off by ¥ 





old or carelessly prepared specimens. 
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e. gr. in Russula Puiggarii where, underneath a well-developed epi- 
cutis, a layer of hyaline gelatinized hyphae is followed, farther 
downwards, by a layer of pigmented, non-gelatinized hyphae. In the 
authors opinion, the term subcutis should not be used in preference 
to the term hypoderminm for any one (or supposedly one, i. ¢. 
considered as one by the observer) layer between the epicutis and 
the context of the pileus or stipe. 

Lohwag in his original proposal (in Lohwag & Peringer, 1937) did 
not pay attention to the fact that he was dealing with two different 
categories : structures of layers, and layers. If the subcutis is under: 
stood in a revised sense, valid only for the naming of a layer, and 
not descriptive of its structure, the short cells immediately beneath 
the «hairs» or dermatocystidia of species with Virescens-structure 
(see below), or of species with trichodermial palisade (as Porphyrellus 
pseudoscaber) should be called subeutis * (PI. XVII, 1, 4). 

Another layer that does not necessarily belong to the cortical 
tissue, must be mentioned here, In some species of Agaricales, one 
can observe a layer of the context of the pilens that is differentiated 
from the rest of the context not morphologically but merely chemically 
or physically, i.e. it does not show the difference between the rest 
of the trama and itself unless it is exposed to a certain kind of 
radiation, or to certain reagents. ‘This layer has been termed the 
subhypodermial layer of the context (Singer, 1942), in a discussion 
of the physical and chemical differentiation of this zone in certain 
species of the Gomphidiaceae, As another example, one may indicate 
the pigmented upper zone of the flesh of Mycena iodiolens. Yet, here 
it may be questionable whether the pigmentation is a purely chemical 
or physical character, inasmuch as it is not provoked by any chemical 
reaction other than the normal chemism of the developing carpophores 
in nature, [t would therefore be better to call the pigmented zone of 
the context hypodermium, and the next-following (upwards) zone — 
if any is present except the epientis — subcutis; this solution, of 
course is possible only in such cases where the layer between the 
is and the context is not definitely homologons with what is 
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* ‘The subentis would then, in many eases at least, be homologous with the 
mm of the hymenophore. It might be inferred from what Lohwag & 
abont Fayod’s term « entienle proprement dite» that the latter was 
This, however, is not the case since Fayod 
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calls by this name either the epicutis or the hypoderiainm whichever is more 


developed. 
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‘otherwise consistently called hypodermium in the same group. It 
will therefore be expedient, though perhaps on a temporary basis, to 
maintain the term subhypodermial layer for a case like that of 
Mycena iodiolens. The ne term may also be used for the zones 
of the context of the Tricholomataceae, Resupinateac that become 
gelatinized. 

Gelatinizing of the hyphal walls wh 
imbedded in a mucous mass — given enough moisture — is observed 
very frequently in the main cort the Agaricales, and 
the macroscopical consequence of such a condition is what is generally 
called a viscid or glutinous surface (pilens or stipe, or both). If 
such is the case, the cuticle is often called pellicle because of the 
easiness with which it can be peeled from the non-gelatinous (or less 
gelatinous) layers. It must be kept in mind, however, that the 
separability (the peeling quality) may also hold for a non-gelatinons 
cuticle that is separated from the lower layers of the trama by a 
gelatinous subhypodermial layer, The hyphal walls often gelatinize 
so completely that the walls practically disappear whereby the gluten 
Decomes macroscopically homogeneous. Without the coherence dne 
to the presence of the hyphae, the gluten often drops down, or is 
washed down, and the anatomical demonstration of such a specimen 
as having been glutinous or having had a gelatinous on or near 
the surfaces becomes very difficult or impossible. This is apparently 
the case in certain species of Hygrocybe, especially if herbarium 
amaterial is examined, 

A chemical difference between cuticu! rs on one hand, and 
tramal layers of the context on the other hand, is often demonstrated 
by the iodine stain, This feature will be treated more exhaustively 
in the chapter on chemical characters. 

In the discussion of the layers and elements observed in the cortical 
‘tissue of the Agaricales, we have not used the word hair so extensive- 
ly as it is used by some authors. This word, when used as a term, 
mainly for differentiated terminal formations of hyphae in the 
-epicutis, can often be replaced by the term dermatocystidia, or the 
more neutral expression « epicuticular elements », However, if these 
elements actually resemble hairs — there is no objection to calling 
them hair-like hyphal ends (PI. XX VIL, 1), and if the «hair» is actually 
strand of hyphae, it may be called a hair-like hyphal strand (PI. XV. 
3), or a pilose aggintination of hyphae, all neutral expressions. The 
author accepts the term hair only for those epicuticular elements 
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that are hair-shaped, form a pilose covering or down under a lens, 
and are not homologous with eystidia, cheilocystidia, pseudopara- 
physes, or setae. or any other well-defined bodies. Such true hairs. 
are found in all species of Flagelloscypha, Lachnella, Crinipellis, 
Chaetocalathus, and in some species of Coprinus, Pseudohiatula, 
Mycenella, and the covering that is made up by them is called pilose. 

However, if the «hair» is much rather comparable to bodies that, 
as cystidia or cheilocystidia, or pseudocystidia, also occur in the 
hymenium of the hymenophore (even if the bodies occurring in the 
cortical tissue are slightly modified or if the corresponding body in 
the hymenophoral hymenium is absent ina given species, yet present 
in a closely allied form), the use of the word dermatocystidinm 
recommends itself much more than the indiscriminate use of the 
word «hair», For all these so-called « hairs » the term can only be 
pplied in the case that Romagnesi’s (1944) thesis is accepted which 
differentiates between cystidial and pilose elements in a manner 
that is at variance with that adopted in the present book *. 

‘Dhis also refers to the characteristic cells with apical appendages 
giving them a broomlike appearance occurring on the pilens and 
sometimes on the edge of the lamellae in Marasmius, sect. Hygrome- 
trici and some other species. The sterigmalike appendages and the 
palisadie arrangement as well as their occurrence on the edges of the 
lamellae in some species may suggest a hymenial origin, and this is 
also the author’s guess. Since there is a good term in French litera- 
ture (cellules en brosse) which ean be adapted to other languages, 
we shall designate these bodies as broom-cells in a category by them- 
selves at least for the time being (PI. XII, 2; XIII, 2). 

In Russula vesca and species w' lar elements (PI. XVII, 1) in 
the epicutis, we find an elongate erect epicuticular element in pali- 
sade that by Maire, Singer, Melzer & Zvara, Romagnesi, and other 
specialists has been referred to as « hairs ». It consists of a few basal 
cells which are rather short-cylindric to sphaerocystoid, and the 
terminal member which is attenuate toward an obtuse or acute tip: 
from a broader basis. More rare 
more or less eylindrie, is 





























y a small appendage, which is usually 
separated from the elongated cell by a sep- 









* «The eystidinm.... is a 
part of the hymeninm ». «The bair (« poil ») is a ste 
nally characteristic for the covering layers [« revétements >] >. Romagnesi, Kev 
Myc. 9 (1): 6. 1944. 
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tum. With Russula modesta as an intermediate, this structure of the 
goes back to the so-called Virescens-structure found in Rus- 
scens, R, crustosa, R, Patouillardii, R. chlorinosma, and the 
entire section Plinthogali of Lactarius (P1. XVIII, 3-4). Here, the basal 
ells are more conspicuous, truly made up by erect chains of sphaero- 
wysts, and ending up with a subulate or cylindric, rarely clavate 
or ventricose «hair». In both the case of Russula vesea as well as in 
that of the Virescens-structure it is probable that the «hairs» are 
merely modifications of a transformation of some originally bymenial 
body. In fact, the acute cheilocystidia of some of these species are 
not basically different from the «hairs», and the short cells from 
which the latter originate can be compared with the subhymenial 
elements from which the cheilocystidia originate. Since the edge of 
the lamellae is not quite sterile, it is not difficult to see that these 
cheilocystidia have the same origin as the basidia. They gradually 
turn, however, into macrocystidia, since, for instance in Russula crus- 
tosa, already near the edge and on the edge many of the cheilocys- 
tidia have contents that turn blue in sulfovanillin, and farther 
upwards on the sides of the lamellae they become very voluminous 
and deep-rooted true macrocystidia. Since we have a situation simi- 
lar to that in Marasmius with its broom-cells, it is necessary to pro- 
ide a new term for these bodies, i.e. the terminal «hair» in the 
Virescens-structure as well as the «hair» in the epicutis of Russula 
vesca. This is necessary inasmuch as the use ofthe plain term derma 
tocystidia (which would otherwise be correct) may lend itself to con- 
fusion with what was formerly called dermatocystidium in the Rus- 
sulaceae, i. e. the dermatopsendocystidium of macroeystidial or 
perphaps sometimes glococystidial origin. The «hairs » in the Rus- 
sulaceae will therefore be called ciliate dermatocystidia in this book, 
a term that does justice to the homology established by Maire as 
well as to the rather descriptive name of these bodies, suggested by 
J. Schiffer (Wimpern, Cilien). 

There is another term in Russula that must be mentioned here. 
In the velutinous and floceulose species, the hyphae forming the tri- 
chodermium or the trichodermial palisade, are often thickened, as 
compared with the narrow elements of the connective tissue, quite 
frequently multi-septate, yet, the single elements still remaining 
elongate and usually cylindric; they are inerusted, rarely apparently 
naked, slightly acuminate but rounded, or broadly rounded at the 
ends; they are colored (usually pale ochraceous). Melzer & Zvi 
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(1937) called these «hairs» in Czeck « vlékna primordialni» or 
«hyfy », Singer (1932) in German « Flockenhaare » ; Melzer and Sin- 
ger agreed later to the term primordial hyphae which Melzer claims. 
is used in the sense of Fayod. These primordial hyphae were later 
(misleadingly) renamed « Haare» (hairs) or « Fasern» (fibrils) by 
J, Schiiffer (1934). 

All these bodies in the Kussulaceae can be distinguished accord- 
ing to shape and, to a certain degree, origin. However, here again, 
we find so-called transitions already noticed by R. Maire (1907 and 
1910) in which elements that morphologically seem to belong to one- 
type of epicuticular bodies differ chemically, i. e. acquire macrocys- 
tidial character. This becomes a specific character in Russula Peckit 
where all so-called «hairs», i. e. the ciliate dermatocystidia reveal 
bluing granules when treated with sulfovanilline, It would be, in the 
author’s opinion, proper and descriptive to call this ambiguous 
organ «ciliate dermatopseudocystidia > *. 

For the benefit of those who have no experience with the use of 
all the terms applied to the cuticle and its elements, it must be em- 
phasized that in enumerating and defining them, we are dealing 
with three categories and these categories should always be under- 
stood and clearly distinguished as such : 

1. Layers: Velar layer, cuticle (pellicle) ; epieutis, below it the: 
subeutis, below it the hypodermium, below it the subhypodermial 
















2, Structures of layers: Hymenium (mostly in epicutis), or hyme 
niform layer, or trichodermium, or trichodermial_palisade, or ixotri- 
chodermium, or epithelium, or cutis, or dichophysoid structure, or 
dense strneture. 

3. Blements of these layers : Dermatocystidia, ciliate dermatocysti- 
dia, dermatopsendocystidia, ciliate dermatopsendocystidia, derma- 
topseudoparaphyses, dermatobasidia, differentiated hyphal ends, 
Droom-cells, hyphae of the fundamental tissue, hyphae of the connee- 
tive tissue, dichophysoid hyphae, primordial hyphae, sphacroeysts, 
structure-less mneilaginous masses. 











‘hese facts, taken from the auatomy of the Russulaceae, are especially i 
structive because of the thorough study that has been devoted to them by several 
authors whereby the knowledge of the anatomy of the Russulaceae was tem- 
porarily extended beyond our general knowledge in the 4garicales. 
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In the Agaricales, uni-nucleate and binucleate oidia, conidia, and 
chlamydospores are comparatively less common than in most other 
orders of fungi. Only the chlamydospores of Asterophora have taxo- 
nomic importance as a generic character whereas the presence of 
conidia in other groups has ordinarily not more than the value of an 
auxiliary specific character inasmuch as the conditions under which 
conidia are formed in nature, their constance, and even their 
istence in many species are unknown (see Brefeld, Vandendries and 
others on Coprinus). 

In Asterophora, the chlamydospores (PI. X) arise from the bi- 
nucleate phase of the fungus, more precisely from the upper portion of 
the pileus or the hymenophore and also from the binucleate mycelial 
hyphae. These portions of the fungus become pulverulent, and, at 
the same time, the hymenophore and the production of basidiospores 
appears to be suppressed to a certain degree. However, basidia and 
basidial spores are formed in both the known species, and they have 
even been brought to germination by Brefeld (1889). The resulting 
mycelia often disintegrate into oidiachains. The chlamydospores can 
also be obtained in culture; they are formed predominantly interea- 
larly in A. parasitica where they are smooth, and predominantly tern 
nally in A. lycoperdoides where they are coarsely stellate-echinate ; 
the chlamydospores have been made to germinate by various authors, 
and even carpophores have been obtained in culture (Thompson, 
1936). It is now amusing to look back at the classical controversy 
between those who attributed the chlamydospores to the agarie and 
those who wanted to see in them an ever-present parasitic Fungus 
Tnperfectus. 

As for the arthrospores of Armillariella ditopa, see p. 28. 

The main form of propagation in the Agaricales is by the way of 
anemochori¢ basidiospores ** which are formed by the basidia of the 
hymenophoral hymenium; a small minority in afew species is formed 
by dermatobasidia and these spores are, in all cases investigated’ 
thus far, identical in all respects with the spores formed by the 
basidia of the hymenophoral hymenia. The hymenia sporulate through- 


























© In papers on Agaricales, the word spores customarily refers to the basidio- 
spores ; the latter, more exact term is very rarely used. 
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‘out the mature life of the carpophore in the fleshy forms but are 
frequently found in a non-sporulating stage (inaccurately, these earpo- 
phores are usually referred to as sterile). This is mmeh like the 
conditions in the tough and leathery Aphyllophorales, especially 
the Microporus-Daedalea group, and the Stereaceac. These long-lived 
(though in the Agaricales always annual) carpophores «time» the 
sporulation period or periods in accordance with the weather con- 
ditions and the seasons. Por the practical purposes of spore study, the 
genera of the Tricholomataceae Lentineac, the genus Trogia, and the 
genera Marasmicllus, Marasmius, Crinipellis, Chaetocalathus, and 
Collybia, are most annoying. Otherwise, the spores are always present 
in smaller or larger number though often not in sufficient munber to 
produce a spore print. The examination of the spores from spore 
prints is preferable to the examination of the spores found in 
fragments or sections of the hymenophore. The spore print cont 
only mature spores, and itis then not necessary to fall into the habit of 
measuring only the largest spores (as was done by Bresadola) in order 
to be sure to exelude immature spores, and also of measuring all 
spores, excluding the very smallest and the very largest (as was done 
by Lange). These methods will invariably, in an average, yield too 
large, or too small measurements which can be demonstrated if the 
measurements obtained by these methods are compared with those 
obtained by measuring all sizes of spo n a spore print, Not 
only the measurements will be Iso make it impossible 
to create nomina ambigua by studing the hyphae of one species and 
the spores of another as : 
amount of foreign spores (even mould spc 
blown on the hymenophore of the specimen under e: 
it was in the basket or in situ, 

In shape, the basidiospores v om almost perfectly globose 
(PI. XIX,2; XXIV, 1) to strongly elongated, from round to nodose 
(PLXIV, 2), stellate, or angular (PI. XII, 5 6) in eireumference, and 
from terete to laterally compressed (PI. XI, 4) or angular (polyedric) 
when seen from one end (the longitudinal axis toward the obje 
the microscope) (PI. IX), They are never perfeetly orthotropic (Corda 
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+R, Maire also enumerates other sources of errors in spore measnring (com: 
rometer, 





parison of measurements in different med 
ete.) in a paper that will be very helpful for those in need of more ele 
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1842) and equilateral, a feature common to almost all spores produced 
-on the outer surface of carpophores in the Basidiomycetes, and often 
put in contrast to the symmetry of spores produced by angiocarpous 
{endocarpic) forms. This can be explained by the manner in which 
the spores are produced and discharged at the tip of the sterigmata. 
A study of the spore discharge in non-angiocarpous Basidiomycetes 
shows that the inaequilateral spore is advantageous in spore dis- 
charge, or at least a logical by-product of the exogenous discharge ** 
whereas in angiocarpous Basidiomycetes, the spores are disseminated 
throngh a final disintegration (partial or entire) of the peridium, or 
by other devices, after the basidia themselves have collapsed and 
disappeared in the gleba, The spores are consequently freed from 
the sterigmata by the disintegration of the basidia rather than by 
forceful discharge, and they are not in need of any lever-action or 
any other advantage gained by the asymmetry (or heterotropism, 
Corda, 1842) of the spores so general in the non-angiocarpous forms, 
While all this is obviously basically true, the further statement that, 
therefore, all Agaricales have heterotropic spores, and all Gastromy- 
cetes orthotropic spores is not a law without exceptions. In th 
place, the spores of most Gastromycetes (the author has studied in 
this regard Secotium and Torrendia) are not all perfectly orthotropic, 
but some spores are always heterotropic because of the lower or more 
oblique position of the sterigma on whieh they were produced. Further: 
more, the gastroid form of Boletinus decipicns which, biologically 
speaking, is a Gastromycete rather than a bolete, bas truly hetero- 
tropic spores. Some Russulaceae that are otherwise close to certain 
Gastromycetes. of the group called Astrogastraceae by French 
authors, and form their spores either gymnocarpously or pseudo 
gioearpously, have spores so close to truly globose that it is very 
difficult to establish whether they are inaequilateral while still being 
slightly obliquely attached by their hilar appendage which makes for 
acertain degree of heterotropism (PI. XIX, 2). This «alinost orthotro- 
pie> manner of spore formation cannot otherwise be explained than 
by the affinity of these species with true Gastromycetes. Orthotropisin 
and heterotropism of basidiospores are, consequently, not character 
of immediate adaptation to either angiocarpous development of the 














” See the varions theories given on spore discharge in Basidiomycetes by 
Buller (1924), Ingold (1939), Lohwag (1941), Prince (1943), Corner (1948). It 
Appears that the mechanism (septation, ete.) varies in the different groups. 
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carpophores or to non-angiocarpous spore production even though, 
historically and evolutionally, the manner of development appears to 
be the source of this divergence of spore development. 

The strong inaequilaterality of the spores of many Agaricales 
makes it easier to differentiate between au inner (often flatter or even 
depressed) and an outer (often more yentricose) side of the spore; in 
elongate spores, these sides are distinguishable to the right and left 
of the longer axis. The hilar end (base) of the spores is oblique and 
the hilar appendage (part of the spore that joins the tip of the ste 
rigma) is nearer the inner side than the outer si It lies in the 
direction of the geometric axis of the spore only if seen from the 
inner or the outer side. If the spore is turned around the geometric 
axis by 90°, i.e, when seen in profile, the hilum becomes somewhat 
removed from the geometric axis. On the other 
spore is always on the dista 
In spite of its inaequilaterality, the spore has in most cases appr 
mately the same breadth whether is measured from the inner side 
to the outer side, or seen in profile (i. . tangentially —if the 4 spores 
wre thought as four points in a circle). This means that the smaller 
diameter is almost identical in all posi the spore may take when 
it turns avound its axis as often happens when the spore moves in 
the medium of a temporary preparation, ‘There are, however, ex 
ceptions to this rule. The genus Deconica is especially notorious for its 
spores being narrower in profile, and broader (about 1-2) when 
turned around on their axis by about 90° (i. e. to a point where the 
position of the hilum coincides with a continuation of the geometrical 
axis and the spore is seemingly symmetric; PI. XI, 4). Such spores 
are called lentiform in spite of the fact that they are not subcireular 
in cireumference but rather oval. Lentiform spores also occur in 
Conocybe and in Coprinus, but here, the character has no more than 
specific value though Fayod proposed a separate genus for those 
Coprini that show it. It is remarkable that most lentiform spores 
are slightly to distinctly rhomboid, i. e. they have an inaequila- 
terally hexagonal outline (shape of benzene ring formula) in frontal 
view. 

The inner side is either convex, or flattened (Pl. XXV, 4, 11) 




























































» This is one safe way, for the beginner, to make sure which end of the spore 
is the apical, and which the basal end when the spore is detached from the 
basidium, 
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depressed, especially in the region just above the hilum, or in the 
lower half. We therefore speak of spores as having (or lacking) a 
suprahilar applanation, or a suprahilar depression. 

‘The elongate spores are called ellipsoid (PI. XXVIII, 3 1-i) or ovoid 
if their Q (length divided by breadth) is smaller than 2; otherwise, 
they are called ellipsoid-oblong (PI. XXVIII, 3, 6), fusoid (PI. 
XXVIL, 3-4) or cylindric (PI. NVI, 8), more rarely (especially in 
Marasmius and Tylopilus, sometimes Boletus) clavate with the elub- 
end beneath, Cylindrie (rarely fusoid or ellipsoid-oblong), white or 
pale-colored spores are characteristic for wood-inhabiting specie: 
(yet, of course, by far not all xylophilous species have cylindri 
spores), and even more for ain tribus in the Tricholomataceac 
(Lentineae) where this s -character. 

Among the species with angular spores, Romagnesi distinguished 
two types, a symmetric and an asymmetric type. Usually a good 
indication of symmetry (PI. X1 s the presence of a right (90°) 
angle ut the lower end of the spores when the spores are seen frontal- 
ly (i. e. with the hilum in line with the geometric axis), whereas in 
asymmetric spores, the lower end forms a larger angle". Since these 
two main types are known to exist — along with a series of sub- 
types — only in a single genus, Rhodophyllus, we vefrain from a more 
detailed discussion of this problem. 

In two genera the spores are visibly angular only in «upright » 
position, i. ¢. if seen from one end, with the longer axis of the spore 
vertically pointing at the objective. The sides between the angles are, 
in this view, either plane or slightly coneave, and the number of 
angles varies from 5 to 10 (it is most frequently either 6, 8, or 10). 
When seen in profile or in frontal view with the long axis being 
horizontal, these spores hardly show much unevenness and will 
easily pass as smooth (Olitopilus, Pl, IX;XXVIT, 8-9) or warty-rough 
(Rhodocybe) unless the angles are slightly projecting into sub- 
alate striae. ‘This character is of an undeniable importance in the 
taxonomy of the Rhodophyllaceac, and has also been observed in 
spores with «removed » ** ornamentation of Melanolewca (Tricholo- 
mataceae). 




















































* For a more thorough understanding of Romagnesi’s spore types, it is neces- 
sary to study his paper, Bull. Soc. Myc. Fr. 53: 319-338. 1937. 

* This means with the amyloid exosporium dissolved according to the method 
employed by Josserand (1941). 
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‘The walls of the spores are either smooth or ornamented. Locquin 
(1942) distinguishes 3 types of ornamentation, viz. 

1. The primitive ornamentation (ornementation primitive). It dis- 
appears soon because of the growth and the farther differentiation of 
the wall, and leaves usually no traces on the mature spore. Locquin 
who is inclined to think that it may be interpreted as phylogenetic 
reminiscence, suspects that possibly certain ornamentations of little 
developed species might go back to this origin, If so —and the 
thoughts of Locquin are theoretically not incorrect —, the author 
cannot see why the primitive ornamentation in this case does not 
become identical with the secondary ornamentation which is the 
persistent and final one. If only one persistent ornamentation exists, 
there seems to be little to gain by calling it any more technical names 
than simply — ornamentation. The primitive ornamentation has been 
discovered in Macrolepiota procera where the mature spores are com: 
pletely smooth; it does not exist in the majority of the species of 
aAgaricales. 

2, The secondary ornamentation (ornementation secondaire, défini- 
tive). This is said to be the final persistent ornamentation originating 
in the episporium, the exosporium, or the endosporium, i.e, in any 
of the layers of the spore wall proper (not in the perisporium). How- 
ever, Josserand, two years earlier, has distinguished the fandamental 
ornamentation in the Russulaceae, which excludes the exosporial 
ornamentation that is of later origin and should be known as second: 
ary ornamentation if this latter term were applied at all (the author 
prefers the term «exosporial ornamentation »). 

3. The perisporial ornamentation (ornementation perisporique, eva- 
nescente). This is of perisporial origin (for the term perisporium, see 
below, p. 70, 71), and is fugacious, becoming ruptured into patehes 
and warts much in the manner the volva of an Amanita is ruptured 
and finally obliterated by dissolution or lack of elasticity. 

This classification of the ornamentations cannot at present be 
applied in all cases because it requires very exact studies of the fine 
structure of the walls and their metachromatic properties against a 
series of dyes and reagents, as well as a study of the development of 
the spore from its first appearance at the tip of the sterigma till ma- 
turity. Consequently, in many cases, it is wise to speak of ornamen- 
tation in the general sense of the word. In contrast to the anatomical- 
ontogenetic classification it is always possible to apply the classifi- 
cation of typical configurations of the spore ornamentation in the 
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Agaricales “ ; these configurations are marked with Roman numbers. 

‘Type 1. Coarse banded ridges form a reticulated surface (Strobi- 
lomyces floceopus, Boletellus retisporus, Lactarius lilacinus). (P1. XTX, 
2; XXIV, 2, lower spore). 

Type IT. Ridges and fine lines and warts form a reticulated surface 
(Russula Maviae). 

Type 111. Warts or spines connected to form a reticulation. 

Type 11a, which signifies a complete network as in Russula 
emetica. 

Type 11Lb, which signifies an incomplete network. 

Type 1V. Warts or spines connected by scattered thin lines, not 
forming a reticulation or a fragment of a reticulation. (Pl. XXIV, 6, 
lower spore). 

Type V. Warts or spines from which short, thin lines run over the 
surface of the spore wall but do not reach the nearest wart or spine. 
(PI. XIU, A, 1). 

Type VI. Warts or spines completely isolated (Russula Schiffneri, 
Lacearia echinospora). (Pl. XXIU, A, 2, 4, 5). 

Type VIL. Panctations and fine, short lines, sometimes. touel 
ov crossing each other (Russula melliolens 

Type VIII. Catenulate warts usually crowded into or conne: 
to chain-like rows (Russula elephantina). 

Type LX. Ornamentation continuous, a smooth surface resulting 
(young spores of Russulaceae, Fayodia bisphaerigera). (Pl. X1, 1). 

Type X. Longitudinal ridges, often slightly spiralling, often 
somewhat anastomosing (Boletellus Russcllii, Pl, XXIV, 9; anasto- 
mosing : B, ananas, Pl. XXIV, 7). 

Type XI. Short warts or cylinders perforating a heterogeneous 
wall but searcely projecting (Porphyrellus gracilis, Boletellus betula, 
Crepidotus, sect, Echinosporae, Tubaria thermophila) (PI. X1, 23 
IV, 4-5), 

Type XII. Surface irregularly warty-roughened (Lepista nuda : 
Linderomyces lateritius). 

In descriptions, the use of the figures designating the type of 
ornamentations, or a number of these figures combined (the unusual 
ornamentation in a species given in parentheses) shortens the de- 
scriptions considerably while still maintaining a high degree of pre- 
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* In other fangus spores, more types have been distinguished (short-ridged, 


loculate, ete.). 
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cision, and is generally recommended, especially for those groups 
that, like Russula and Lactarius, have a gr 





va 





ability in spore 
ornamentation according to species, subspecies, varieties, individuals 
and individual spores, ‘This scheme of ornamentation types is not 
concerned with the fundamental nature of the ornamentations, 
i.e. with the questions by which la in the 
development the ornamentation of the spore is formed, Isolated 
ver beneath the outermost layer in Fayodia 
bisphaerigera, isolated spines in Russula Schiffneri, and inuate (fun. 
damental) spines in Laccaria echinospora, all correspond to the defini 
tion of type VI, yet the chemical character, the development, and 
the homologies of these ornamentations are by no means identical’. 

‘The spore wall is in many eases simple or seemingly simple (PI. 
XXVIII, 3) i.e, under the prevailing method of investigation, it 
cannot be recognized as double or complex. In the Agaricaceae, and 
in the related dark-spored families, the spores often consist of two or 
three layers, ily distinguishable in monia, KOH, or Melzer's 
reagent, and in cresyl blue solutions, These layers have a varying 
relative diameter. The inner layer is called the endosporium “” (De 
Bary, 1881)(P1, XU, 1; XXUU, B, 2,5); the external layer is called 
the episporium (De Bary, 1884) (PI. XII, 1; XXII, B, 2,5). Some 
times there is an intermembranal layer or what appears to be an 
intermembranal space (Chlorophylliun molybdites), and in some speci 
(Macrolepiota procera), th dosporium has two rs, the in 
ternal and the external endosporium (Locquin, 1942). In other 
instances, there is a third, often ruptured or saceate strneture 
present that envelops the whole spore like a bag, or fragments of 
a hyaline covering. This part of the spore is called the peris 
(PI. XI, 1). It is very evident in such forms as Galerina Hypnorum 
forma montana or Strobilomyces floccopus (Pl. XXIV, 1), in the latter 
case strongly reminiscent of what is known in Scleroderma cepa 
and other species of that gastromycetaceous genus, Even in Russula 
(e. gr. Russula archaea) such enveloping layers have been noticed. 
Lohwag (1937) thinks that they result from the onter part of the 
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It is important to distinguish between two similar terms: endosporium — the 
innermost wall of the spores, and endospore — a spore formed endogenously. 
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‘basidial-sterigmatic-wall which is usually either so closely aggluti 
nated, or so fugacious that no trace of it can be seen in mature spores. 

In the literature, there is also indicated another term, exosporium, 
‘The exosporium was first given by the pre-Fayodian authors, e. gr. 
De Bary, asa synonym of episporium. However, the word episporium 
was preferred. Fayod himself, anfortanately mixed up the ter- 
minology as has later been shown by R. Heim (1931) **, What 
Fayod called exosporium is a layer outside the episporium. In some 
cases, Fayod may have taken the optical halo as an outer layer, as 
was suspected by Heim but Locquin has proved that a true exo- 
sporinm in the sense of Fayod actually exists in many cases, and that 
this exosporium had thus far escaped the attention of all authors 
except Fayod. There ean be no valid reason to prefer Fayod’s termi 
nology to the use of the term episporium in the sense of De Bary 
and the French authors (starting with Patouillard), and the term 
exosporium in the sense of Fayod and Locqu 

Consequently, in the most complex spores known, we have to 
distinguish between the following layers of the wall and its outer 
‘envelopes (from inside outward) : 

1, The internal endosporium, 

2, The external endosporium : both colorless, usnally thinner than 

the episporium, or equally thick, sometimes absent (in monostratous 
spore walls). 
‘Lhe episporium : in the colored spores, this is the pigmented 
portion of the spore wall; in hyaline spores, it is always the thickest 
layer of all, and frequently shows an ultrafiltering capacity for eresy! 
blue in watery solution. It is doubtfal but possible that the epispo 
rium may also be composed of two layers in a few species (see Heim, 
1931, and Locquin, 1943). 

4. The exosporium : this is colorless and consistently thinner than 
the episporium, usually delayed in its dissociation from or deposition 
on the primordial episporium, often of different chemical structure as 
compared with the neighboring strata (perisporium and episporium). 

5. The perisporium : a loosely attached non-pigmented layer that 
envelops the spore as a bag, or a closely attached but fagacious layer 











* What Fayod calls endosporinm is not the endosporium of De Bary and of 
the modera anatomists but the episporium of De Bary and the French mycolo- 
gists, a term adopted in this book. The true endosporinm is called «la couci 
membraneuse du protoplasma > (Primordialscblaneh of the German authors) 
by Fayod. 
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that is destroyed by dissolution or fragmentation in an early stage of 
the spore development. It is doubtful but possible that there are 
occasionally two sub-strata composing the perisporium (see Loe- 
quin, 1943). 

‘These anatomical facts and discussions of terminology are not of a 
remote significance for the taxonomist but of primary importance. 
The spore, with all its characters, has become, more and more, one 
of the most important characters on which the taxonomy of the 
Aguricales is based. ‘The descriptive data become simpler and more 
definite when they are based on exact anatomical observations, and 
the homologies become more evident. Comparison between the spores 
of different species must be based on the comparison of homologous 
parts of the spore. The consecutive observations of Malengon (1929, 
1931), Josserand (1941) and Locquin (1943) have shown that the 
Russulaceae have « fundamental ornamentation formed by the epi- 
sporium which is slightly colorable with Melzer’s reagent ; the zone 
above the hilum and the larger portion of the surfaces of the funda: 
mental ornamentation are covered with a thin exosporial ornamen- 
tation which is disrupted and clings to the episporium by a certain 
adhesiveness of its own and an increased readiness for humec- 
tation of at least parts of the episporial surface, and it responds 
chemically to most tests for amidon. It can be dissolved by several 
chemical substances, such as concentrated HNO,, and less uniformly 
by NaOH, KOH, etw. in a heated concentrated solution. Thus, Jos- 
serand first bared the fundamental ornamentation of the Russulae 
and Lactarii ; but in Leucopawillus pulcherrimus, after dissolution of 
the amylon-layer, he did not find any fundamental ornamentation ; 
neither did the author on the related LZ. albissimus, using concen- 
trated nitric acid. This means that the entire ornamentation of Leuco- 
pavillus (at least those two species) is superficial, heterogeneous, 
and exosporial. Josserand indicated for Melanoleuca that the funda- 
mental ornamentation is likewise either absent or insignificant. This 
marks a difference between the Russulaceae and the Melanoleuca- 
Leucopaxillus complex which is most important considering the 
elongated spores of such species as Russula heterospora and R. ven- 
tricosipes, and their similarity with those of Melanoleuca. 

It may be noted here that the ornamentation of the Russulaceae 
has been thought to be, in its entirety, of destructive origin, i.e. a 
layer, at first continuous that because of the growth of the episporium 
Feet’ 
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fandamental ornamentation from this rule but thought it still appli- 
cable for the exosporial ornamentation. However, Locquin offers a 
new hypothesis on the development that is a physical one : As the 
exosporinm solidifies at a certain point in the maturation of the 
spore, it cannot cling to certain areas because of the physical differ- 
ences which, according to Loequin are determined by the different. 
jon of the micelles of the surface of the episporium, What- 
ever the fate of this explanation may be, it must be admitted that it 
is the only one that is in full agreement with all the facts available. 
It does not by any means invalidate Malengon’s now classical series 
of spore configurations in the « Asterosporées» i, e. the bridge 
between some Gastromycetes and some Agaricales; leading from 
the Hydnangium-carneum group to the Russulaceae. 

‘The warty spores of the Cortinariaceae have not been studied equal- 
ly carefully and by an equal number of observers in recent years, and 
one might assume that here the development of the ornamentation 
is, in the great lines, similar to that of the Russulaceae, However, 
unless more comparative anatomical ontogenetic and microbiochemi- 
cal work supports this analogy by more facts, it would be a wise 
course to refrain from taking the obvious homologies for granted. 
Yet, the spore ornamentation of Galerina (Cortinariaceae) has a 
character in common with the Russulaceae that is of great importance 
in any discussion of the ornamentation in these genera, and also of 
a significance in taxonomy that can hardly be exaggerated. This is the 
round smooth (or comparatively smoother) area just above the hilar 
appendage on the inner side of the spores which we may name supra- 
hilar disc. If this dise is amyloid, it is termed hilar spot (tiehe, 
Heim, 1938), so in Melanoleuca and the Russulaceae ; if it is not 
amyloid and merely stands ont by its smoothness (well visible in 
NH,OH-preparations imbedded in Shear’s mounting flaid or with 
the ammonia replaced by a 50 p.¢. watery solution of chloral hydrate) 
it has been called plage (PI. XII, 3) by Kiibner (1926), and this 
term has been adopted without change in other languages than the 
French. The plage is the most important character distinguishing 
the typical Galerinae among the Cortinariaceae, and the hilar spot 
is one of the most important characters separating Melanoleuca from 
Lencopavillus. 

‘The wall and its layers are continuous in many species, in others,. 
especially those with complex walls, the spore wall is partly or entirely 
interrupted or modified at the apex. This apical interruption or modi- 





organi 





















































74 LILLOA XXII (1949) 


fication is either (1) a germ pore (PI. XT, 2; XI, 4; XU, 1; XXMIB, 
2,5), i. e. an interruption of the outer layers of the wall with the 
-endosporium either intact or also modified to interrupted (examples : 
Macrolepiota, Kuehneromyces, Bolbitius, ete.) whereby the apex of the 
spores often becomes truncate if the interruption is broad enough, or 
(2) a callus, i.e. a thinner-walled apical region that is more or less 
convex, or even callously protracted rather than truncate (example: 
Gulerina spp.). The callus has been named by Heim (1931) who first 
alistinguished it from the germ pore with which it was often confused 
before (Fayod, 1889) provided it was noticed at all. The germ pore 
has been known for a long time but its taxonomic importance has 
been stressed only by Fayod and Patouillard. 

‘Lhe germ pore of light colored spores is not always easy to recog 
nize under dry objectives, and sometimes even under immersion 
lenses, It should be studied after an initial treatment with 10 p.c. 
KOH which is subsequently removed, and replaced by cresyl blue 
solution (see p. 77) or aceto-carmine, 

‘The microscopical basis of the macroscopical difference in spore 
print color is usually the pigmentation of the spore wall (see p. 16, 105); 
most of the dark spored families can be recognized from the spore 
color under the microscope; however, the cream color, greenish and 
pink shades in light spored agaries and boletes are not always clearly 
retlected in the color seen under the microscope. Sometimes, the 
pigmentation of the spores under the microscope is of independent. 
yulue in the taxonomy of certain groups (Xanthoconium stramineum ; 
Callistosporium, ete.). 

‘The size of the basidiospores ranges from 2 to 40, in length and 
accordingly in volume. All spores are unicellular, except for a few 
isolated cases where the old spores have been seen to become septate 
(Crinipellis mirabilis, ete., Pl. XXVIII, 3 de) after discharge. Heim 
41948) interprets this as a direct transformation of the spore into a 
nucleate chlamydospore. 

The spores are never sessile on the basidia in the Ayaricales, in 
spite of Payod’s indication of sessile spores in his genus Astylospora 
which seems to be based on faulty observation. They are always borne 
-on the apex of sterigmata that are apical and half-sickel-shaped or 
hovn-shaped (PI. XII, 1; XXIV; XXV, 3; XXVI, 5; XXVIL, 2,6, 
10) in the Agaricales (very rarely lateral, a feature that has no taxo- 
nomic significance since it is an individual irregularity in an ocea- 
ssional basidium). 
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‘The protoplasmatic interior ” of the spores is usually colorless; it 
‘often includes one to several oil-droplets™ (PI. XXVIII, 3) which 


are of much less taxonomic value than in the Discomycetes. 


XIIL. STAINS, MACROCHEMICAL COLOR REACTIONS 
AND CHEMICAL ANALYSIS 


Absorption of specific dyes is not a direct expression of the 
chemical constitution of the various parts of the plant tissue, yet in 
certain cases, the absorption of the dye is different in different 
organs and different in different parts of hyphal or sporal walls, ete. 
‘This so-called metachromatism is not the same inthe same organs of 
all Agaricales, and Kiihner, Singer. and Heim have recently used 
this fact as the basis of taxonomic as well as organographic differenti 
ations, i.e, for the characterization of groups in the classifeation 
of the Agaricales and for the characterization of certain specific 
types of organs. These metachromatic colorations like the chemics 
reactions which also have been introduced into agaricology in recent 
years, are only characters, and are not pretended to be more than 
that. Some authors speculated on the chemical nature, and the 
physico-chemical conditions under which these selective colorations 
and color reactions take pl in some instances, the substan 
involved have been studied to a certain degree, from a chemical 
point of view, or else the type of reaction taking place was too obvious 
to be overlooked by the mycologists, yet, as a rule, no systematic 
attempt has been made to identifiy the reacting substances by a 
standard method of chemical analysis, and to explain the reactions 
taking place in a biochemically proper manner. The notable ex 
ceptions that might be mentioned here are the poisonous agents 
in a very small number of poisonous fangi, especially Amanita. 

‘This, in the opinion of most modern mycologists employing chemical 
characters, does not render them any less valuable from the taxono 
mnie point of view. The only requirements of a good character are its 
constancy and correlation with other characters. Those who have in 
the last 20 years systematically introduced new chemical characters 
had only two preocupations: (1) are the reactions obtained genotypical 
~ or phaenotypical and accidental, i.e. are they reactions typical for 
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the form under consideration, or dependent of factors such as tem- 
perature, substratum, or host, and consequently irrelevant for taxo- 
nomic purposes ; (2) are these reactions correlated with morphological 
characters ? 

Even if the chemical substances involved in the reaction are 
unknown, or the modus of their transformation hypothetical, their 
taxonomic value may thus still be considerable, and arguments in 
questions of systematics based on chemical characters may still be 
valid provided that the chemical character is both genotypical and 
correlated with morphological characters, 

‘Chis does not mean that an investigation of such reactions from a 
purely chemieal point of view be omitted in the future. It is quite 
obvious that work of this order is highly desirable. An attempt has 
been made to correlate both taxonomic and chemical research in 
lichenology especially as far as the isolation and identification of 
lichen acids were concerned, and the results have been interesting and 
valuable both from the chemical as from the taxonomic point of view. 

‘The only objection that may be made to the taxonomic use of 
«good» chemical reactions as characters in spite of the lack of a 
chemical explanation of the changes observed, 1s that an equal 
external effect may be obtained by using the same method with 
different species even though the substances involved may be 
different. The error in our interpretation would then be the appli- 
cation of a term such as « positive » or «amyloid » for a reaction of a 
certain order in all cases whether they are due to the presence of an 
identical substance or merely of a substance with identical or similar 
reaction in contact with a given reagent. It is, of course, probable, 
or almost certain, that the amyloidity of spore ornamentation or 
spore walls is not based on the presence of the same substances in all 
cases where a «positive» reaction with an iodine reagent is obtained. 
In fact, the apices of the asei of certain Ascomycetes (pure blue 
reaction with Melzer’s reagent), the ornamentation of the spores of the 
genera Melanoleuca and Leucopazillus (blackish violet), the hyphae of 
Marasmius and Mycena (vinaceous to vinaceous brown), and the hairs 
of Crinipellis, Chactocalathus, Lachnella and Merismodes (brownish 
violet to deep reddish brown), the spore walls of Neohygrophorus 
angelesianus (pale greyish livid and perhaps some more «amyloid » 
walls, are probably of a different chemical composition, and the 
amyloid reaction is not caused by the same substance, or the same: 
groups of substances. 
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All this may be true. Yet, if an argument concerning a taxonomic 
question, and based on chemical characters, is only one part of 
series of reasons that support, for example, the aflinity of two groups, 
the chemical character should not be disregarded on theoretical 
grounds. The overemphasis put on a chemical character alone (e. gr. 
in Melzer & Zvéra’s monograph of the Russulae) is not. justifiable 
even if the chemical identity of the reactions in each ease could be 
demonstrated by analytical means. This does not make the discoveries 
of Melzer & Zvara any less valuable for the use by an experienced 
taxonomist. Those who reject chemical characters must also reject 
color, odor, taste, and gelatinosity which are likewise characters 
without a fally explored chemical basis in most cases, We would 
then have to rely on morphology alone — and morphology, at present, 
does not provide complete guidance either. It is therefore necessary 
to use, with the utmost caution, but without blind reluctance, all 
available characters, the more — the better. Biology is not yet a 
strictly exact science, and asking to consider it as such without 
allowing for a large number of working hypotheses, is equivalent to 
stopping its development. 

‘These observations are necessary in order to introduce the use ot 
chemical characters toa broader public than has ever been done 
before. The acceptance of chemical characters as a valuable contri- 
bution to the factual material available for the determination ot 
affinity is not in danger since even the erities of this new method 
make widest use of it in their own papers. However, unreasonable 
criticism is merely another factor in delaying the broader application 
of chemical characters among the mycologists, including collectors 
data and routine determinations. 





























Metachromatism with eresyl blue 


Cresyl blue mounts of spores of Macrolepiota, Leucoagaricus and 
Lencocoprinus allow the observation of the endosporia because of a 
selective coloration that results from ultrafiltration of the dye solution 
by the episporium in such a manner that the endosporium is dyed 
reddish, and therefore stands out enough to be rather conspicnous 
even in cases where it is not very strongly developed. In other genera 
of the Agaricaceac, the endosporium — whether strongly developed 
or not — does not show such an effect in cresyl blue mounts. This 
differentiation has been shown to be of great help in the subdivision 
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of this family, as an additional spore character to be used together 
with the iodine reaction and the germ pore. 

In the hyphae of the stipe, eresyl blue often provides a similar 
character based on metachromatism which is somewhat but not quite 
parallel with the Melzer reagent’s metachromatism (see p. 79). 
Kiihner who has discovered both the sporal and the hyphal meta- 
chromatism in cresyl-blue-sections enumerates several important 
differences between the positive reaction with the Melzer on one 
hand and the metachromatism with cresyl blue on the other hand 
(1933). This makes the use of cresyl blue in addition to that of the 
Melzer even more important. The sections can be treated with am. 
monia or KOH at first in order to separate the hyphae, but the alkaline 
solution must be removed entirely afterwards; the section is then 
colored with a watery solution of cresyl blue, the excess dye ix 
removed with filter paper, and replaced by water. In certain species 
such a8 most Mycenae, many Marasmii, ete., the hyphae of the stipe 
become red, thus contrasting with the normal coloration of hyphal 
walls obtained with cresyl blue which is a pale violet, pale blue, or 
practically nil. The cortical layer of the stipe should be disregarded 
for this purpose. 

A strong deep blue stain is obtained by the ase of eresyl blue on 
the interior of all gloeocystidia, in the Corticiaceac, Cantharellaceae, 
Leptotaceae, and in the agaries (PI. XI, 3); this characteristic meta 
chromatism is, as we have seen above, a perfect means for recognizing 
these bodies in dubious cases (Singer, 1945; Heim, 1946). The 
technique is the same as described above. 

Kithner has also indicated (1934) « very numerous precipitations of 
a bright red color» in several Hygrocybes (especially the species 
with viscid stipe) which is not generally observed in other fangi; 
the walls of the eystidia are colored either metachromatically (deep 
lilac or violet, or the same color but very pale, Pl. XXI, 4), or blue 
(Inoeybe, Pl. XIV, 2; XVII, 1); reddening (metachromatic) trama is 
found in most of Agrocybe, Hygrophorus, all Mycena, Lepiota, and 
Hebeloma species studied by Kiilner, never in Cortinarius, Inocybe 
or Naematoloma; strong reddening of the trama of the Amanitaceae 
is observed in the subgenus Eu-Amanita (excepting the Phalloidcs 
group), and in the £imetica-group of Russula, the basidia are distinct: 
ly metachromatic in many agaries (Trickoloma, Cortinarius, and 
others) but never in the Boletaceae. 

Cresyl bine can also be used in order to study the ornamentation 
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the same way as is done in the Russulaceae with Melzer’s reagent; 
cresyl blue has given a picture surprisingly similar to an exosporial 
ornamentation of the type IILb-IV-(V) in Russula, when used on 
spores of Neopazillus echinoxpermus. ‘Che exosporial ornamentation of 
the Cortinariaceae is also deep violet colored but usually less well 
differentiated from the episporium, at least optically. 

Cresyl blue is not the only dye that provides the anatomist, 
working on Agaricales, with metachromatic colorations. Several more 
(cotton bine, diamine blue, alkaline methylene blue, various violets, 
carmines, ete.) metachromatic stains are known, but their use has 
not yet become taxonomic routine. 

This brings up the question which dyes are recommended for 
general use in Agaricales. For routine preparations of an unknown 
agavic or bolete, it is customary to use ammonia-mounts * first with- 
out any dye; it is not wise to start the study of a species with stained 
material. Only as a second step, in order to get clearer pict 
this same preparation may be dyed with phloxine (now gene 
used by American spe 
solution, whiel 
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the walls, and for the walls, cresyl blue is as good as any other dye 
for a first try. Asarule, every fungus and every organ, and even 
every part of this organ require individual stains, according to their 
chemical constitution and physical properties. In many cases, chemi- 
cal reactions will be used, such as Melzer’s reagent, in preference to 
organie dyes. 





Micro-chemical reactions 





It is dificult to differentiate between dyes and reagents since 
many reagents, among others the most important reagent for the 
study of Agaricales, Melzer’s reagent, act rather by absorption than 
by fully measurable chemical transformations of the treated material. 
However, even though the Melzer reagent is, in a certain sense, an 
inorganic dye causing metachromatisms of the same order as cresy! 


» KOH is preferred in tongh species or in species with dense tissue that are 
not mercerized easily by NH,OH, also in preparations that are intended to show 
the general structure of an organ, as in KOH strong pressure on the cover glass 
can be avoided. However, for a study of fine stractures such as diverticulation 
of epicnticular hyphae, pigment incrustations, and spore ornamentations, KOH 
is definitely inferior to NH,OH. 
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blue, it is currently considered as a reagent rather than a dye. It 
was unavoidable to mention the Melzer reagent in the preceding 
chapters, but we shall now attempt to give a resumé of the reactions 
that ean be obtained with it. 

The reagent has completely replaced the use of any alcoholic 
iodine solution and the classical use of Zn Cl, -J,. Its composition 
though slightly altered in one sense or another (without much differ- 
-eace in effect) by some mycologists is still the original indicated by 
Melzer (1924). 
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It has first been used on the exosporial ornamentation of Russula, 
aud this was its original purpose. However, the mycologists who 
later searched for all kinds of positive iodine reactions in the tissues 
and spores of the Agaricales, found in Melzer’s solution a convenient 
standard solution that would always give identical results if applied 
in an exactly cumseribed manner. It cannot be emphasized too 
strongly that any deviation from the formula and the following 
procedure, may (not must) cause a discrepancy between the results 
obtained and those described by the authors. In the first place, it 
makes no difference when the material has been collected and in 
what manner it has been dried. Material about 120 years old still 
reacts nearly as well as freshly dried material. The preparation must 
first be wetted for a few seconds in ammonia (NH ,OH-concentrated), 
then the ammonia must be completely removed with filter paper, 
and a large excess of Melzer’s reagent must be added in order to 
compensate for any alkaline reaction still prevalent immediately 
atround the fragment examined. Usually, a positive result can be seen 
without prolonged action of the iodine, yet if the result seems to be 
negative or inequal or doubtful at first, it is recommended to warm 
up the slide after about 20 minutes waiting, and then examine it. 

‘The reaction is called amyloid or pseudoamyloid — if positive — 
and nonamyloid, if negative. The amyloid reaction is nearly black 
in some cases, in others it is a slight pallid grayish with a livid 
shade, with many intermediate shades between the two; pseudo- 
amyloid (Singer, 1938) is a positive reaction if the final color obtained 
is brown to purplish brown. Nonamyloid walls are yellow to nearly 
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hyaline. Naturally, the reactions of strongly pigmented spores and 
hyphae, at least the strongly pigmented layers of their walls, can- 
not be inserted in this scheme since the reaction, one way or an- 
other, would be obscured, and covered up by the pigment, and treat- 
ment of these walls with substances that in the end would extract 
or destroy the pigment, would also alter the initial reaction of the 
wall, Consequently the question of amyloidity and therefore the use 
of Melzer’s reagent is confined to hyaline or light colored (stramine- 
ous, palest melleous) tissues, and spores, and to the colorless endo- 
sporia of pigmented spores. 

Amyloid reactions, obtained in the asci of the Ascomycetes, in the 
spore walls of the smooth-spored Leucopazilli, in the exosporial orna- 
mentation of Leucopawillus (Pl. XXIIL A; 1-6), Melanoleuca, Russula 
(PL XIX, 2) and Lactarius (Bondarzewia among the polypores), and in 
the hyphae of the agaries are by no means equivalent to each other, 
or suggesting a similar chemical composition of these walls. Not only 
is the color obtained dissimilar (pure blue in the asci — pale livid gray 
to almost subhyaline in the smooth-spored Leucoparilli — blackish 
violet in the exosporial ornamentation — amethyst to deep red- 
brown, i, e. reaching a tone usually associated with pseudoamyloid 
reaction, in the hyphal walls) but solvents and dyes act in a different 
manner. Amyloid and psendoamyloid reactions are clearly different 
in color in the spores of the Basidiomycetes, yet they intergrade 
almost unnoticeably in the hyphal walls. Amyloid reaction that is 
not of the amylon (stareh) type becomes almost invariably pseudo- 
amyloid in thick-walled hyphal walls, and more amyloid in thin- 
walled hyphae or such hyphae where only a thin layer is iodine-posi- 
tive, Loequin thinks that the exosporial ornamentation of the spores 
of the Russwlaceae contains amylon which would almost certainly be 
trae also for Leucopacillus (warty-spored species) and Melanoleuca. 
Another chemical composition is probable in other amyloid spore 
walls, and in pseudoamyloid walls. 

Amyloid spores and hyphae were discovered at approximately the 
same time (1887) by Patouillard (Alewrodiscus vitellinus) and Rolland 
(Mycena tenerrima) in the Basidiomycetes, and in other fangi and 
lichens, amyloid reactions were known even before that. It was later 
found by Kiihner (1938) that not only the hyphae of the stipe of 
Mycena tenerrima but all hyphae of the trama of most Mycenae are 
nyloid; he has later defined some sections in the genus Marasmius, 
and some of these sections, or parts of them, are characterized by 
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amyloid hyphae. More species with amyloid trama were found later 
by Singer (Pseudobacospora oligophylla ; Poromycena anastomosans, 
ete.). The author has also (1942) discovered epicnticular hairs that 
are somewhat intermediate between amyloid and psendoamyloid, 
more frequently closer to the latter (Crinipellis, Chaetocalathus ; 
Luchnella, Mevismodes). 

Kiihner and Maire have first indicated a large number of Lepiotas 
with an unusual red-brown reaction with Melzer’s reagent which 
they interpreted as nonamyloid, but were later designated as pseudo 
amyloid by Singer, who also indicated that, aside from certain 
genera related to Lepiota, especially those with spores that ha 
germ pore, and the genus Pseudobacospora, pseudoamyloid spores 
also occur in the genus Chaetocalathus (1942), 

One species of Marasmius has cystidia: whi 
Melzer’s reagent. 

All students of agaries will readily adiit, after they have given 
the iodine tests a fair trial, that this microchemical method provides 
characters that are of enormous importance in taxonomy if evalua: 
ted critically, and used with discrimination. ‘This may not always 
be the case in other groups of Basidiomycetes though it is certain 
that in the complex Sentiger - Bondarzewia- Diacanthodes - Abortipo- 
rus, in the group Hericinm (and related Corticiacene) - Steecherinum - 
Dentinum, etc., and also in the family Leptotaceae Maire emend. 
Sing. 1945, the amyloidity of the spores is very important — and in 
Amyloporia and Amylocystis among the polypores, the amyloidity of 
hyphae and cystidia also seems to have some taxonomic importance. 
In the agaries, this el must be used just as all other charae- 
ters. — cautiously, applyin; specific character in the begin 
ning stages of the investigation, and eventually — after enough data 
have become available — the amyloidity may or may not turn out to 
be a sectional (Marasmius, Cystoderma). a subgeneric (Amanita), 16+ 

(Panelleae), or even family 
: (Russulaceae). ‘The same is true for pseudoamyloidity 
(generic character in Lepiota and all Leucocoprineae, Crinipellis and 
allied genera). There can be no methodical determination of agaries 
without Melzer’s reagent and a careful study of its action upon the 
walls of the spores, hyphae and epicuticular elements. As has been 
said before, it may well be that the term «amyloid» should be supple- 
mented with a few more terms, indicating more clearly the quanti 
tative and qualitative composition of the mixture of amylaceons- 
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and «amyloid» substances that make up the walls of the fungi. 
A first step in this direction is perhaps the introduction of the term 
psendoamyloid which — without a chemical analysis — is based on 
a difference in color. Perhaps, the reaction of the exosporial orna- 
mentation of certain white-spored groups, in the first place the Rus- 
sulaceae, should be described as amylaceous rather than amyloid. 
Tt is felt, however, that a hasty introduction of new words for chemi- 
cally and physicochemically unknown or halfknown phenomena is 
premature unless the optical effect is different enough to warrant 
such a distinction. It is also hoped that the examination of the amy- 
loid substances in the fungi will become clearer in detail when each 
iodine stain is accompanied by a series of other microchemical re- 
actions and metachromatic colorations with a large variety of dyes. 
‘The positive and negative result for every single one of these will 
then serve as a further modification of the amyloidity as it is now 
understood in a very general way. 

It was Josserand’s (1942) idea to remove the amyloid exosporial 
ornamentation with certain organic or inorganic solyents of amy- 
laceous and amyloid substances or mixtures containing such. Locquin 
was more methodical about this (1943); the author refers to Loequin’s 
paper on the subject because it appears that this method may have 
some influence on a future subdivision of the amyloid reactions on 
one hand, and on the introduction of the fundamental ornamentation 
in taxonomic mycology on the other 

Loequin, for this purpose, nitrie acid, zine chloride (solvents 
of starch-containing spore walls),ammonium oxalate (for walls contain- 
ing pectine compounds), NaOH and KOH (for walls containing hemi 
celluloses), and sodium hypochlorite (for chitin), Some of these re- 
agents are also used in other micro-and macroscopical tests newly 
introduced into taxonomic mycology, especially in the Agaricales 
(but also in the Aphyllophorates, and with a great potential im- 
portance in the Gastromycetes, and perhaps the Ascomycetes). We 
shall first review the microchemical tests : 

Potassium hydroxyde, KOH (which can be substituted by sodium 
hydroxyde, NaOH), is used in Cystoderma (Smith & Singer, 1945) 
since it darkens certain layers of the covering ot the pileus in certain 
species whereas this reaction is not noted in others. It has been found 
a valuable additional character. In fact, the main classification of 
the genus, in the new monograph, is rightly based on two microchemi- 
cal characters, amyloidity and KOH reaction. In Crinipellis mira- 
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bilis, the epicuticular hairs become gray in KOH (Singer, 1942). 
KOH also causes a green discoloration of the carbonaceous articles 
in’ the trama of Anthracophyllum (Singer, 1944). In concentrated 
H,SO,, the spores of certain Coprinaceae change from black to pale 
livid whereas in others the same black or fuscous membranal pigment 
is resistent (Kiilner, 1929); this reaction has been used for the classi- 
fication of the Coprinaceae by Singer (1936). Another taxonomica 
important reaction was that obtained with ammonia (NH,OH) ou the 
internal body of the cystidia of Stropharia, Naematoloma, Pholiota 
(Kiihner, 1936); these cystidia were later distinguished from other 
(pleuro) cystidia of the Strophariaceac and the Agaricales as a whole by 
Romagnesi, under the name chrysocystidia (PI. XVII, 3). The author 
has found deep blue contents in cresyl blue mounts, and therefore 
thinks that the chrysocystidia are chemically — if not otherwise — 
related with the gloeocystidia. The trama of Xeromphalina caulicinalis 
and closely related forms turns red with ammonia (NH,OH) according 
to Singer (1936); this reaction is due toa transformation of the brown, 
incrusting pigment of the hymenophoral trama. Another group of 
species: in this small genus, does not: show this reaction, Killer 
(1935) has first noticed and used as a character in his Galera :mouo- 
graph,.the needle-like erystals that are formed in preparation of the 
hymenium in various species of Conocybe: whereas other species of 
the same genus do not form them. Singer (1937) reported the same 
long, colorless needles in ammonia preparations of the hymenophore 
of Phacomaraxmius Wieslandri. This is the first chemical micro-re- 
action that is not a color reaction. 

Several other micro al characters have since then been 
added to the above, viz. the reddish pigment in the Gomphidii that 
shows ina formaldehyde-acid solution, and other characters. based 
mainly on the solubility of fungus pigments (see. p. 105). The widest 
application of microchemical reactions is now made in the Russula- 
evar where a mixture of aldehydes with strong acids is known to 
provoke a darkening of the contents of the macrocystidia, dermato: 
pseudocystidia, and some oleiferous hyphae and laticiferons vessels. 
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‘The resulting solution is of a deep rich yellow. It should be Gltered 
through glass wool, or handled very carefully as the unsolved crystals 
and those that form after a while when the solution begins to 
disintegrate, often cover the section studied, and, under pressure, 
the cover glass may easily be broken. Sulfovanillin must be used on 
fresh material. It is true that the results are sometimes satisfactory 
with well dried material during a period of several months after 
collecting but they are no more conclusive if the reaction is nega- 
tive. 





Sulfoformol : 





Formaldehyde 40 p. 
Distilled water, .. 
Pure sulphuric a 


- Watery solution, . 6 com 
sy 
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Sulfoformol 02... setsees 19. com 








‘The resulting solution is colorless, Lt must be used on fresh ma- 
terial or on material that has been in formalin for not more than 6 
months. 

Sulfobenzaldehyde : 

Same as sulfoformol, the formalin replaced by benzaldehyde. 

Chlovovanitlin : 

Same as sulfovanillin, but the sulphuric acid is replaced by con 
ventrated hydrochloric acid. 





All four reagents give parallel 
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Sulfoformol has also been tested in the psendocystidia of Lentinel- 
lus where it gives the same results as in Russula and Lactarius. All 
these reactions have been used on a large scale by R. Maire (since 
1907). Sulfovanillin was introduced into lichenology by Lindt (1885), 
and in mycology by Arnould & Goris (1907). They are now generally 
used in Russula, Lactarius, and Lentinellus. 








Macrochemical color reactions 


Macrochemi: 





1 color reactions were first used for the determination 
of certain polypores. Miiller (1872) discovered the violet discoloration 
taking place when Hapalopilux nidulans is exposed to ammoniac 
vapors. Harlay (1896) discovered the deep violet discoloration of the 
pigment of Lactarius neeator with alkali which can be used as an 
indicator — in acid solutions, the same substance turns pale pink. 
‘This reaction is unique among the Lactarii, only L. necator and, 
according to the experience of the author, L. atroriridix show it, In 
the same year, Bourquelot & Bertrand introduced guaiac, whose 
reaction with fungous tissues had been discovered by Sehinbein 
(1856), into general use in the Agaricales, and in 1907 Arnould & Go. 
vis initiated the use of sulfovanillin in Kussula. Since then, some 
authors continued to study the action of chemical reagents on the 
various parts of Basidiomycetes, especial ies (Bataille, R. Mai 
re, Barlot, Kithner), But reagents did not become routine tests in 
sroup of Agaricales until Melzer & Zvara (1927) introduced a whole 
series of chemical reactions, and, at the same time used the reactions 
for taxonomic purposes; in fact, the subdivision of Russula in Melzer 
& Zvari's monograph isalmost too much based on chemical reactions. 
In 1938, J. Schaeffer & Miller introduced the use of several chemical 
characters in the taxonomy of the genus Agaricus, and in the same 
year, chemical characters were first used in the Boletaceae and Gom- 
phidiaceae by Singer, and new reagents were added to those already: 
used in Russula and Lactarius by Heim. Also in 1938, the first gener- 
al survey of the reaction of guiacol was made by Singer, and it was 
shown that even in Kussula, the genus for which it was first intro- 
duced, the reactions are co 

















































nt in Some species, and inconstant and 
unreliable in others. At the same time, the author used chemical 
eters for the delimitation of genera, and in phylogenetic problems 
and so did other anthors (Heim, Romagnesi). In 1939, Bousset recom: 
mended the use of monomethylparamidophenol for chemical tests of 
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Basidiomycetes, and his findings were supplemented by numerous 
-tests of this particular reagent in the author’s papers, and heas well 
_as other authors widened the scope of application of Melzer & Zyara’s 

reagents beyond the genus Kussula, Especially FeSO, and Fe,Cl,, 

phenol and formaldehyde have become standard reagents for the 
laboratory and even for extended field trips. Henry makes use of 
these and other chemicals in his work on Cortinarius; Singer on 

Pacillus ; Konrad & Josserand on Collybia, ete. 

‘This is in short the history of the macrochemica 
up to the war. The tendency to use th: 
-ereased than decreased since then. 

‘The following is a list of the most important chemical reagents, 
the reactions obtained and the genera in which they are used most 
frequently : 

1, Reagents of oxidase 

Guaiae, Ovdin the oxydases present in fungi 
-act on the guaiaconi¢ acid present in the resin, if atmospheric oxy- 
gen is present. A blue (or green) to purple spot is formed at the sur- 
face of the section through the stipe in all those agarics and bolete: 
that react positively. ‘The reaction can be used in all genera. The 
time necessary to obtain the first result should be noted, Indispens- 
able in Inocybe. 

Guaiacol, watery solution, slightly below the saturation point. 
Reaction, if positive, from salmon-color-orange to rose color or bluish 
pink, slowly darkening to dark copper or chocolate color in most 
cases; the base of the stipe is always most sensitive; the reaction 
is useful in the Russulaceac, Tricholomataceac, Amanitaceac, 
Pyramidon in saturated, watery solution. In species with positi 
action, the context of the stipe becomes light lilac color. It is 
aused only in Russula and Tricholoma. 

2. Other organic reagents : 

Phenol (carbolie acid), 2 p. c. watery solution; reaction either ne- 
gative or positive; if positive, it is chocolate color, or deep purplish 
violet after 20 minntes; in some cases the reaction is more sordid 
grayish vinaceous, reddish, ete. If after 20 minutes no distinct reac- 
tion has taken place, the reaction is called negative, even though it 
may show up after an hour (Amanitas of the phalloides group). Indis 
pensable in Russula especially the mild tasting species, Amanita, 
sespecially tie exannulate and the amyloid-spored groups, in Lec- 
-cinum, also used in the Trickolomatacear generally, and in Lactarius. 
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Formaldehyde (formalin, formol), 40 p.c. watery solution; reae- 
tion varies; it usually is positive in such species that have a tenden- 
ey to change the color of the context by antoxydation, yet, at times 
it may act in the opposite way, inhibiting the autoxydation. This 
is also a slow reaction, and sections treated with formaldehyde 
should be observed at least 20 minutes. This reaction is indispens 
ble in Russula, Trichotoma (the clampless group), Gomphidins Lece 














num and other boletes. 

Aniline (aniline oil and aniline water). This is either pure aniline 
oil, or the «oil» mixed with an equal volume of distilled water. 
Since 1932, aniline oil is ased almost exclusively. It becomes red 
to copper red on wounds of the stipe of mature Russula wrerampe 
lina and allied species, and is more or less parallel in its reaction 
with that of ferric sulfate, It is also specific in certain cases with the 
lamellae of the Russulaceae where it causes a central stained spot and 
then a characteristic gray or bright colored zone around it (especially: 
important for A. emetica). Also occasionally used in other groups, ¢. gr. 
boletes, Agaricus, and, among aphyllophoraceous genera : Seutiger ori- 
nus. In Russulaceac, especially on the lamellae, the reaction is slow. 

Crows reaction : This was described by J. Schiiffer and Miler, and 
consists in a test made on the surface of the pileus of the species 
of Agaricus whereby a tra al streak with HINO, is made, and 
then crosswise, anoth 1. The result, if posi 
It must be considered, 












































Phenotaniline. ‘This consists in the mixture of a few drops of 
aniline in phenol (2 p. c. watery solution). While all the preceding 
reactions have to be perform resh material, never with 
dried or otherwise prepared material, this reaction is recommended 
by J. Sehiiffer for dried material of Russula. The reaction is from nil 
to nearly black after prolonged exposure. 

Sulfovanillin, xulfoformol, sulfobenzaldeh: 
‘The formulas are the same as those given under microchemical 
reactions. For macrochemical color reactions, the first and the last of 
these reagents are preferred. They are used mainly for the identifi- 
cation of certain Russulae (R. rosea, K. minutula, R. albida, ete.) in 
which the context of the stipe and, especially, the surface of the 
stipe, with sulfovanillin immediately tun very bright red, and 











de and chlorovanillin. 
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remain that color (PI. 1, I+ then Pl. 3,16, 
finally Pl. 4, 1-6); any stain less bright red, such as «Tommy red», 
«Red Cross», or even more purple or earmine, or tending to brown 
or blue, and soon disappearing or becoming very deep colored, ix 
considered as negative. With ehlorovanillin, the difference between 
positive and negative is even more conspicuous (the negative reac- 
tion being not deeper than «bab 
« confetti»). The reaction with H. albida is not quite as striking as 
that with the two r es. All color indications are in Maerz & 
Pant terms, Sulfovanillin has also been used (by Kallenbach and 
Romagnesi) for Boletaceae but its use in that family is hardly justi- 
fied since the reactions are those of sulphuric acid. Sulfoformol is 
used for these same Russulac, that turn red with vanillin, and also, 
according to Bataille, with KR, Inteotacta, R. rosacea, R. Queletii, and 
according to Singer, with R. subalbidula. 

Alpha-naphthol. A scalpel tip fall of the reagent is dissolved 
in about 2 cem of 90 p. ¢. alcohol, and then 4 cem water are added. 
‘The solution reacts almost uniformly with the context of the stipe 
plet blue discoloration after a 
s react very slow, or perhaps not at all, Tt 
sults — if any — ean be ob- 


pming Pl. 2, Lt 





ye», «candy pink», «coral», 
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of Russula causing a deep indigo to v 





few minutes. Some spe 
would be interesting to know what 
tained in other gene 

Pyrogallol. X 
colored (yellow to brownish yellow) re 














p. ¢ watery solution is said to give richly 
ctions with the context of 





the Russulae. 

Monomethylparamidophenol (« methol»). The stallized reagent, 
often used in photography, is dissolved in about 20 times its weight 
of distilled wat the solution is used immediately since it is un 
stable. The positive reaction varies from a pale sordid lilac or lilac 
(«vinaceous purple» of Ridgway, or 1 lid), finally reaching 
«dark nigrosin violet », «deep naphthalene violet », « blackish 
purple», «taupe brown », ete. The reaction sometimes passes through 
pink or salmon, and sometimes through blue (Lactarius rolemus), 
and at times becomes arrested these colors. In other cases a more 
yellow reaction is observed which is probably of another chemical 
nature than the violet one whi obviously due to the fact that the 
fungus tissue contains some substance that yields oxygene to the 
reagent. The same capacity as reducer may also prevent the autoxi- 
dation that takes place in the bluing Boletaceae when monometbylpa- 
ramidophenol is added before the discoloration of the context starts- 
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“Lhe negative reaction is neither preventing any natural discolor: 
tions, nor does it show any pink, salmon, blue, violet, or yellow di 
coloration provoked by the reagent itself, and the darkening that 
is often seen after a very long time is rather due toa t 
tion of a different order than to the reaction called «positive» here. 
‘The reaction is variable with a large number of species, but with 
others it is quite constant, and a variable amount of time (1—30 mi- 
nutes) is required to reach the different stages of the reaction. This 
difference in time is perhaps more important than the differences in 
shade which do not seem to be very constant. The reagent must be 
applied on fresh, mature, not watersoaked material. 1t gives good 
results in many groups, almost uniformly — as far as limited ex- 
periences allow to state — in Ruxxulaceae (weak reaction in Russula 
_Jellea) and Lyophylleae. It is, generally speaking, more valuable in 
white-spored agarics than in dark spored groups and in the boletes. 
Methylchlorantimoniate (in methylalcohol-solution) is a reaction a 
xned to translate the acrid taste of the Russulacear into an optical 
‘acter. The positive reaction is lead gray, the negative reaction 
is unchanging (or belatedly becoming slightly bluish) context. 

Ethylchlorostannate (alcoholic solution) is said to low-brownt 
reaction with Amanita gemmata (under the euticle) whereas all other 
species examined in this genus are completely ne; 

3. Tron salts, 

FeSO, Fe, Cl, and ferric alum can all be 
the first of them being the most commonly 





nsforma- 
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ul for the same purpos 
ed, in 10 p. c. watery s 
lution, on fresh mature specimens. The discolorations are of several 
categories (1) none, i, e. negative reaction —no color change, or color 
change indistinet; (2) some e, green, blue-green, blackish: 
green discoloration of the context of the stipe — often also the sur 
faces; this reaction is widely distributed in agarics and boletes, espe: 
aially in Russula xerampelina and related species, Lactarius volemus 
and related species, some Russulac, Compactar, some species of Tri- 
choloma and Tricholomopsis, many Cortinarii and other dark-spored 
agarics, many Boletaccac, Gomphidius, ete. In the genus Gomphidius, 
the reagent differentiates the presence of a chemically distinct sub- 
hypodermial layer. (3) All gradations from a rather pure pink or 
salmon color to sordid gray with or without a slight mixture of red 
dish. This is the ordinary reaction with the Russulaceac, with Tri- 
choloma albobrunneum, and other agaries. (4) Blue or green-blue to 
slate gray. This reaction is commonly found in Leceinum where the 








0% 























Gun, The « Agaricales + (Mushrooms) o1 


gradation between bine and gray is of taxonomic importance; also 
in other boletes, (5) A variable color effect on the cuticle of the pileus 
de. gr. Russula ferrotincta). 

4, Ammoniac : 

Ammoniae vapors (NH,) and ammonium hydroxyde, concentrated 
solution (NH,OH), are both used. They must be used on strict 
fresh specimens, on all organs separately. The color effects are very 
varied, and often differ in different organs as well as with the age of 
the carpophore and temperature (specimens that had been exposed 
to freezing temperatures sometimes react differently). The most 
valuable results were obtained in the Strobilomycetaceae, Boletaceae, 
Gomphidiaceae, Paxillaccae, Cortinariacear, and Agaricaceae, but also 
with some genera of the Tricholomataceae, with Russula and Lactarius, 

5. Strong alkalis : 

Potassium hydroxide (KOH), 15 p.¢. solution in water (some use 
10 p.c.), and sodium hydroxide (NaOH), same concentration, act in 
the same way in all cases known to the author, KOH is a standard 
reagent for all gronps of Agaricales used in fresh and in dried spe- 
mens separately, on all organs sep ion can often be 
reverted at a given pH by application of a id, and certain 
pigments of Agaricales (Lactarius turpis, L. atroviridix, Oollybia 
iocephala) ave good indicators. KOH as a ent, specific for cer 
tain species or groups of species, is indispensable in the Strobilomy- 
cctacear, Boletacear, Agaricus, Amanita, Lencougaricns, and Cortina: 
rius, The action is almost instantaneous. 

6. Strong acids: 

Sulphuric acid (H,SO,), concentrated, Used on fresh specimens of 
Amanita, also on boletes, some Trickolomataccae, Gomphidins, Corti- 
narius, Agaricus, Lepiota, Leucoagaricus, ete. Less important than 
KOH, this reagent must be used on fresh specimens. The action is 
instantaneous or almost so. 

Hydrochloric acid (HCl), concentrated, used as above. 

Nitric acid (HNO,), concentrated, used as above. 

Those who go beyond the verification of data alrea 
‘by testing thus far untested species, or spe 
have not yet been published, will do well to adhere closely and con- 
sistently to the formulas, and also to constant and equal conditions 
and methods. It is also extremely important to avoid painstakingly 
interference between different reagents. Phenol and anilin can never 
he used on the same carpophore, and without utmost cleanliness. 
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Ammoniae vapors should be kept from other reagents, especially 
FeSO,, Young specimens should not be taken into consideration, or 
only for the sake of comparison with adult specimens. Generalizations 
should be made only after a long experience with the species in 
various ecological conditions, and with the behavior of the reagent 
under various chemical influences. The colors obtained should be 
indicated in color chart terms wherever this appears to be advan- 
tageous. 





Chemical analysis of the carpophores 





The use of chemical analysis of the carpophores of the Agaricales 
is merely in the beginning stages as far as their taxonomic value is 
concerned. However, some of the possibilities will be mentioned here 
because even the fragmentary data now available show that results 
of taxonomic importance might well be expected. 

In this category belong the demonstration of the formation of 
cyanic acid by certain agaries. In order to become more conelusive, 
the list of agaries known to produce HON beyond a certain minimum 
amount (according to the sensitivity of the picric acid method), 
should be supplemented with a list of the species that under these 
cireumstances do not show any appreciable formation of HON. More 
than half of the species indicated by various French authors ® have 























9, 193%). 





‘The last complete list published ix that of Josserand (Kee. Myo. 3 


Sevoral more species were indicated later : 
Cantharelluta obbata, C. eyathiformin 
Clitocybe Alecandri, C. fragrans, ©. infundibutiformis, C. parilis, C. geotropar 
Collybia dryophite ; 
Lepista nuda (this has not been verified by other authors) ; 
Plenracybetla porrigens ; 
Leucoparillus giganteus ; 
Marasmius globularis, M. oreades ; 
Rozites cuperata. 








‘The tests have been made with the pieric acid method which cousists of the 
following procedure : The speci strictly fresh condition, cut into 
fragments, and inserted in a glass vessel that can be closed nearly airtight 
{exsiccator). A piece of filter paper (2 x 20m) ix immerged in a solution of 
Pierie acid (1 p.¢.). After the paper has dried the same paper is immerged in a 
5-10 p. ¢. solution of sodinm carbonate (repeat this operation several times, 
leaving the paper in the NaCO, solution several seconds each time). ‘The paper 
is then hung riding on the rim, and the vewel closed firmly. The paper outside 
remains yellow ; the paper inside becomes slowly (over night) dull red if the 
fungus exhalates HCN. 
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een checked by this author on material from the United States, 
and the result was positive in every case. This points to a strong 
specific constancy of this character, and the comparative simplicity 
of the method of qualitative demonstration of cyanic acid in agarics 
makes it possible to use it more extensively than is done at present. 

Quantitative analyses of certain specific carbohydrates, acids, etc. 
are also useful in taxonomy though they cannot be expected to 
Vecome routine tests for determination. For instance, Heim & 
Romagnesi (1934) referred to the analyses that were made ona rather 
large (yet still insufficient) number of Agaricales in regard to allan- 
toic acid. Heim & Romagnesi found that the high percentage of this 
acid present in Coprinus and Leucocoprinus, as against a low percen- 
tage in Macrolepiota, shows « certain chemical affinity between Co- 
prinus and Leucocoprinus and increases the hiatus between Leucoco- 
prinus and Macrolepiota on the other hand. ‘These data are based on 
‘a paper by Fosse & Branel (1933). 

Frerejacque (1939) published a list of species which he had studied 
as to their contents in mannitol. He states that the list is not complete 
enough to make final conclusions. But it is obvious that the figures 
representing the weight of mannitol per 100 gr of the dried carpo- 
phores, keep in definite limits characteristic for certain groups of 
fungi. So we find a medium to high percentage of mannitol in Gom- 
phidius (which is thus chemically separated from the other black 
spored agaries), Paxillus, and boletes; in the natural group of Lacta- 
rius and Russula, he indicates a medium to usually high percentage 
of mannitol, with Russula delica showing a more than twice as high 
percentage than Lactarius vellereus. There is also a rather high 
percentage in Agaricus and Leucoagaricus whereas in Lepiota it is 
abruptly very low. This would tend to show chemical affinity between 
the Ayaricaceae with germ pore; in the Tricholomataccae, the figures 
are low to rather high (up to 10.0 in Armillariella mellea), and in 
all other groups consistently low (to zero in Inocybe maculata). 

A large number of facts, many of them concerning the Agaricalex, 
have been assembled on the coloring matter in fungi by I. A. Pastac 
(1942) but this interesting survey that is recommended to those 
concerned with fungus-chemistry, shows clearly enough that the 
accumulation of facts has not arrived at a level where data of taxo- 
nomic value can be derived with safety, Especially promising aspects 
are the data available on atrotomentine, boletol, dermocybin, mus- 
‘earine and others. 
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XIV. piysican CHARACTERS 

Tt has been suggested (but never realized in experiments) to com- 
pare the specific weight of dried carpophores and make tests on their 
clasticity. These tests are almost impossible to translate from specn- 
lation into reality. 'The specimens vary too much in different ages 
and under different climatic conditions, habitat conditions, and by 
intraspecific variation — as every mushroom grower will readily 
confirm, Another approach is that of provocation of luminescence by 
application of polarized light and Wood’s light on various fungi, 
and the conclusions are though neither too encouraging nor too disil- 
lusioning, in any event worth the attention of the taxonomist, Jos 
serand and Nétien think they have found another difference between 
Russula and Lactarius in the bebavior of the earpophores in Wood's 
light, and this recalls a similar attempt, still unpublished, I believe, 
by Zuderell, Cernohorsky and Singer, with polarized light, where the 
most striking effects of luminescence were obtained with Kussula, 
whereas the Lactarii remained almost dead. For more detailed 
evaluation of these results the reader is referred to the authors of 
the paper yon, reprint, p. 1-20). 




































‘AL CHARACTERS 


Nuclear cytology 


Cytology in the wider sense is now frequently applied in the taxo- 
nomy of the Agaricales ; it has even found its way into the ba 
keys for determination in monographs as well as in surveys of gene 

‘The number of chromosomes has not yet been used by systematists; 
it seems to be generally rather low, and differences in shape apparent- 
ly do not exist, or have not been brought to the attention of the 
mycolog 

‘The nuclei, as a rule, are small to very small, and their number in 
the mycelium, the hyphae of the carpophore, eystidia, basidia, and 
spores differs according to races, species, or larger groups of species 
or genera. 'This whole problem cannot be studied without due con- 
sideration of the whole life cycle and sexuality of the Agaricales 
whereby certain types and aberrations from the normal form will 
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be considered separately, with their taxonomic application in view. 

‘The most important contributions were made by Maire (1900-1902) 
and later Kithner (1926-1945). Many other authors have contributed 
important details without, however, attempting to evaluate them for 
taxonomic purposes. 

Summing up what is generally considered as the «normal» life 
cycle of an agaric and bolete, we shall start with a uninuclear spore 
that after germination gives rise to a haploid (monocaryotic) myce- 
lium (also called primary mycelium, a term that should be aban- 
doned). The septa between the hyphae of the haploid mycelia are 
clampless (except for a very few reported cases of « autodiploidiza- 
tion»). 

‘Lhe spores as well as the haploid mycelia resulting from them are 
all morphologically different, therefore the «normal» type of Aya- 
ricales comes under the group of so-called heterothallic thallophy 
Heterothallism in fungi was discovered by Blakeslee (1908) and in 
the Agaricales by Bensaude (1918). The sexuality of the heterothal- 
lie Agaricalrs appears in two forms, one of which is called bipolarity. 
and represents the usnal bipolar isogamy among the representatives, 
of this group, and another that was discovered by Kuiep (1922) in 
which the mycelial descendants of a carpophore are physiologically 
divided in four instead of two groups, according to the schema : 


























‘This means that in the bipolar forms, of the two physiologically 
different types of mycelium, each can copulate with the other type, 
whereas in the tetrapolar type, a mycelium ofthe type 1 can copulate 
only with a mycelium of the type 2, 4 celiun of the type 3 
can copulate only with a mycelium of the type 4. In other words, we 
have here a form of sexuality with four sexes instead of two, a fact 
that made it necessary to emend the conception of sexuality (this is 
Quintanilha’s opinion — but compare H. 8. Jackson, Trans. R. Soc. 
Canada 38 : 4-5, 1944). 

The study of the copulations is technically achieved by single 
spore cultures 




















“ As for methods, we refer to special papers, especially by Vandendries. 
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After the copulation of two mycelia of the haploid generation, the 
second generation, normally the more important one in the Baxidio- 
mycetes (because the earpophores are usually produced by it), begins 
with the formation of the dicaryotie (sometimes called secondary) 
mycelium, or the mycelial phase of the dicaryophyte. The dicaryo- 
phyte immediately starts the formation of clamp connections and the 
ells consistently contain two nuclei whieh divide at the same time 
and pass into the new cell in a rather complicated way that is remi- 
niscent of (and according to most contemporaneous authors homolo- 
gous with) the similar hook-formation of the ascogeneous hyphae (As- 
comyeetes). One nucleus of the pair resulting from the ion of one 
nucleus of the original dicaryon enters a bulge that points outwards 
and backwards at the place where the new septum will be formed. 
‘The bulge —called clamp now — fuses with the parent cell, the double 
wall becoming dissolved, and the nucleus that was in the bulge enters 
the parent cell. At the same time, between the two nuclei of the second 
pair resulting from the division of the second nucleus of the original 
«licaryon, a new septum is formed inside the old hyphal cell, separating 
thenew cell from the old one and thus leaving one nucleus of each pair 
in each cell. The two in the old portion and two in the new cell are 
now separated from the clamp by the laying down of an additional 
septum, The resulting structure, characteristic for the Basidiomyce 
tex, is called a clamp connection (PI. XI, 3; XXIIL A, 7). These clamp 
connections are normally present on all or almost all hyphae of the 
whole dicaryophyte, including the carpophore. The dicaryotic myce- 
lium contains two nuclei in each cell because, after the fusion of two 
haploid mycelia with opposite polarity, the nuclei — though entering 
the same hyphae and remaining in pairs all through the dicaryo- 
phytephase —do not fuse to form a diploid single nucleus. Thus 
reduction division is postponed throughout this generation and fin- 
ally takes place in the basidia of the carpophore *. Normally, only 
the dicaryotic mycelium is able to form earpophores. ‘The hyphae of 
the carpophore and also the basidiole are typically binucleate (Dan- 
geard, 1895). ‘The reduction division is usually followed by one or 
two more divisions which take place in the upper part (club) of the 
basidium, and the spindles of the first two, or at least the second 
division are in an obliquely subhorizontal or in an almost horizontal 





























+ Falck (1902) calls the earpophore phase of the dicaryophyte— tertiary 
lium, an minecessary and misleading term that must he abandoned, 
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position, the spindles of the second division often forming an X- 
shaped (chiastie) figure. This is in contrast to the stichobasidial type 
in which the figures of this division are found one beneath the other 
ina more nearly vertical position and at a lower level of the basidium. 
‘There are probably what may be termed as transitions between the 
basic types — chiasto — and stichobasidia — but not normally on 
the level of the Agaricales, nor, for that matter in the holobasidial 
Aphyllophorales (excluding the Exobasidiales), where both types 
occur in otherwise rather closely related forms such as the Olavaria- 
ceae sensu lato and the Cantharellaceae sensu lato, and in the Gas- 
tromycetes where only chiastie basidia are known. After the second 
division, there will be fournuclei in the basidium, and in the simplest 
case, these four nuclei ascend to the sterigmata which by this time 
have been formed, and the sterigmata bulge out at their apices where 
the uni-nucleate spore is formed, This completes the life eyele of a 
«normal» representative of the Agaricales. 

This life eycle can, consequently, be expressed by the following 
scheme : 








1. Bipolar species: 


Basidioxpore -}- > haploi 
Basidiospore ——> haplo 
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» binucleate basidiole > Basidinm 





> Carpophore four basidiospores 


2", Tetrapolar species (Aa, Ab, Ba, ab, AB: pairs of Mendelian factors): 





Basidiospore Ab > haploid mycelium Ab» j dicaryotic mycelium -> carpo- 
Basidiospore Ba -> haploid myceliam Ba->) —phore Ab. Ba—> 
{0 basidiospore AB or AB or Ab 
~ Binuslente Wasidlols(} o basidiospore ab or ab or Ba 
Ab. Ba—Basidium | , (0 basidiospore Ab or AB or Ab | 
{0 basidiospore Ba or ab or Ba 





For taxonomic purposes, only the aberrations from this scheme are 
of interest, and as far as they present constant features, they can be 
used. 


* Seo, Quinrantua, A., Le Probleme de la Sexualité chez les Champignons. — 


Hol. Soe. Brot, 8 (11), 1933. 
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As for techniques of cytological investigations in the Agaricales, 
we cannot go into detail. However, it is recommended to start with 
an organism which is easy to collect in all stages, easy to fix and 
dye and uncomplicated in its development. Such a species is, for 
example, Collybia dryophila. It is advantageous to carry the fixative 
on collecting trips and insert the fragments, properly labeled, right 
in the field. Every genus, and every tissue, the mycelium, the basi- 
dium, and the spores, require an individual treatment as far as fix- 
ation and coloration are concerned, and there is no never-failing 
method that works with all cells of all fungi. However, Kiihner (1938, 
1945) has published repeatedly on the subject, and the chapter on 
cytology in his Mycena-monograph as well as a later article on the 
study of the distribution of the nuclei in the mycelia of the Basidio- 
mycetes is recommended. 

In 1934, Chow stated that in certain Coprini the mature spores 
are binucleate ; in 1933 Kiihner reported the spores of Marasmius 
rotula uninucleate. Later (1945) he indicates that in the Amanita- 
ceae, Bolbitiaceae, Cortinariaceae, Strophariaceae, and most Agari- 
caceae, the spores are binucleate at the moment of discharge and 
afterwards, This is explained by the fact that the third division of 
the nuclei after meiosis (comparable with the third division of the 
asci of the Ascomycetes, resulting in eight uninucleate ascospores) 
usually takes place in the spores rather than in the sterigmata or 
basidia and must result in binucleate spores. In most Hygrophora- 
ceae and most Tricholomataceae, however, the third division takes 
place in the sterigma and only one nucleus ascends to the spore while 
the other descends back to the basidium where it degenerates. Thus, 
only one nucleus is present in the spore at discharge and immedi- 
ately afterwards ; however, the author has found this single nucleus 
dividing later on while still in the spore, and consequently some of 
the spores are then found to be binucleate and some uninucleate. 
‘The number of nuclei in the spore is easy to establish, and has 
undoubtedly a great taxonomic importance. 

The bi-and tetrapolar forms, the germ-tube and the whole initial 
stage of the mycelium is usually multinueleate and later becomes 
septate and uninucleate until copulation, whether it starts from a 
binucleate ora uninucleate spore. It is known, however, that in many 
cases, the mycelium resulting from germination of the spores is 
immediately binucleate, i.e. the haploid phase is not at all repre- 
sented, and the life cycle of these species starts out with the dica- 
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ryotic mycelium. These forms are called homothallic (Blakeslee, 1904) 
because the thallus does not show any change of generations. Homo- 
thallism is obviously a characteristic of the genus in Clitopilus 
(Kiihner & Vandendries, 1937). Many species are known in which 
homotballism is either the rule, or is found in special races of the 
main «normal» form. The latter case is frequent in such groups 
where 2-spored forms and 4-spored forms are known in a species 
(such as Mycena, Mycenella, Marasmiellus, Conocybe, ete.) whereby 
the 4-spored form usually represents the normal form, and the bispo- 
rous form the homothallie form. Clamp connections are sometimes 
absent in homothallic forms but, of course, not necessarily so. 

The life eycle of homothallie diearyophytes can be shortly de- 
scribed as follows : 

1. Bisporous form: 
Binncleate basidiospore — diearyotie myceliam — diearyotie earpophore — 

oe 
binucleate basidiole — basidium S04 two binucleate basidiospores 


lo 
2. Tetrasporous form : 


Binucleate basidiospore — d 





ryotie mycelium — dicaryotic carpophore — 


jo 
os fe 
tose 
binucleate basidiole — basidium ie four binucleate basidiospores 
5° lo 
° 
i ho 
"lo 


In other forms, the haploid mycelium is able te form carpophores 
without previously forming a dicaryotie mycelium, i.e. every single 
spore (as in the homothallic-dicaryotic forms) is apt, theoretically, 
to form carpophores and another generation of spores without inter- 
ference of another mycelium. In spite of the fact that these carpo- 
phores are necessarily composed of uninucleate hyphae, and there is no 
reduction in the basidium, the formality of the formation of uninucle- 
ate basidioles is nevertheless conserved. The single basidial nucleus 
divides as in any other cell, and the resulting two nuclei move 
into the spores, one into each ot the two spores. This is the case, for 
example in Mycena galericulata forma bispora, and the fructification 








is then called parthenogenetic. Parthenogenetic carpophores, natural- 
ly, never have clamp connections *, 

The parthenogenetic forms are, as far as we know, not character- 
istic for larger taxonomic groups but merely for certain hereditary 
races, with « normal» and sometimes dicaryotic-homothallic parallel 
races. Consequently, the number of sterigmata on the basidia is not 
necessarily the expression of a certain type of life eycle, i.e. it is 
impossible to say whether it belongs to a dicaryotic-homothallic or 
a parthenogenetic form unless the nuclear divisions are carefully 
studied from the basidiole to the spore. It is probable, and, in the 
author’s opinion, logical to expect that some of the normal (bipolar 
or tetrapolar) forms have died ont, and the bisporous homothallic- 
dicaryotic or parthenogenetic form alone has survived. Such seems to 
be the case, according to all taxonomic evidence, in certain species of 
Lacearia, and, if 80, these species posses bisporous basidia as a spe- 
cific character. Though, on the basis of the data available, it must 
be assumed, that these bisporous Laccariae actually are species, this 
represents the exception rather than the rule, and we can now say 
that Lange (1914) overestimated the importance of the number of the 
sterigmata. Besides, the situation is not always as clear-cut as it 
may appear ona scheme, In many specimens with basidia developing 
sterigmata of a number lower than 4, the 2-spored basidia are inter- 











connections in the carpophore and the presence 
nen studied 


“ Even if the absence of clan 
of but one nucleus in the hyphae can be demonstrated, the speci 
is not a priori parthenogenetic, for one of the following two reasons 

1, It may be that the sole nucleus is diploid whereby the fusion takes place 
immediately after copulation of the hyphae which may have been overlooked, 
‘or without any copulation, whereby the species would be homothallic-diploid. 
‘This explanation is contrary to all we know in the Agaricales, and, aside from 
that, highly improbable since parallel races of wholly uninncleate forms are 
binucleate and bipolar or tetrapolar in the manner described as « normal ». 

2, It may also be that the sole nucleus is haploid until, by now unknown 
means, the basidioles become binucleate, yet the four spores are again uninuele- 
ate, Here we have a life eyele in which the dicaryotie phase is shortened to 
the limit — something similar to the correspondent phase in the Ascomycetes. Yet, 
this type of sexuality, the so-called Typhula-type, has been observed in Agarica~ 
tes only once (Chow, 1934, in Coprinus fimetarius), and it remains to be seen 
whether this latter observation is correct, and if so, how common it is under nor- 
mal conditions of culture and in the field. It is probably at most a rare exception 
in the Agaricales. 

This shows, that theoretically at least, in all cases, a complete cytological 
study is needed in order to arrive at exact results. 
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mixed with 1-,3-, and 4-spored basidia which usually results in a 
marked polymorphism of the spores which vary between widely 
separated extremes of length and breadth, the volume of the spores 
from 1-, 2-, and 3-spored basidia decreasing (in this order), and the 
4-spored basidia developing the smallest spores. These facts can be 
explained by cytological irregularities — very frequent in fungi — 
which do not interest us here since their taxonomic value is close 
to nil. 

‘The absence of clamp connections (Pl. XXIV ; XX VII) can also by 
no means be linked with parthenogenesis exclusively. Clamps are 
often absent on the septa of binucleate hyphae, and there are rare, 
thus far not fully explained cases where clamps have been observed 
on the haploid mycelium. For taxonomic purposes, we may neglect the 
latter case, but if the presence or absence of clamp connections is 
used as @ character in taxonomy, it is essential to make sure that 
the specimen studied is not merely a parthenogenetic form of a 
normally bipolar or tetrapolar species. If this possibility is excluded, 
we have further to deal only with species with normal sexuality that 
have lost their ability to form clamp connections, and homothallic 
forms, species, or genera, that find themselves in the same condition. 
Under these circumstances, the presence and absence of clamp con- 
nections must be accepted as a valuable character. Vandendries was 
the first to emphasize that a defined species has constantly clamps or 
is constantly clampless (i.e. in the non-parthenogenetic form). This 
statement is, a8 we shall see later, somewhat too exclusive but it 
foreshadows the use of the clamp connections in systematics. As a 
taxonomic character, they were first used by Singer (1942) and 
Kithner (in a foot note on Tricholoma in 1937, and again in 1945). 

The presence or absence of clamps is a very good and usually 
constant character that can be used for units as large as families 
(Gomphidiaceae, Strobilomycetaceac, Russulaceae —all three without 
clamp connections; Paxillaceae, Hygrophoraceae — both with clamp 
connections), and for genera (Melanoleuca, ete.), sections (Omphalina, 
Lepiota), species (Pluteus atromarginatus [Sing.] Kiihner) and forms. 
In only very few species, the clamp connections are completely 
inconstant as well as scarce. This is the case in certain species of 
Boletinus, and in Phylloporus rhodozanthus. Here, as in all characters, 
ven the most useful ones, one can easily see that their value varies 
According to the group with which one is working. It often appears 
that the observer is not patient enough to search for clamp con- 
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nections, or not experienced enough to search for them at the right 
place. If there ure clamp connections, even in small number, any- 
where in the carpophore but between hyphae cells exclusively (not 
at the base of the basidia), we may state that clamp connections are 
present. The best place for the search for clamps is a layer consisting 
of filamentous, thin, thin-walled, not too densely interwoven hyphae ; 
these are found, depending on the species, either in one of the cover: 
ing layers —more commonly on the surface of the stipe than on 
the pileus, or in the basal tomentum, or in the hymenophoral trama, 
or in the tissue of the veil. A certain flexibility in the methods of 
the observer will be very advantageous. It should also be made a 
rule that a negative statement (clamp connections absent) should 
not be made unless at least several specimens from different locations 
have been patiently searched for clamps, and all septa observed have 
been found to be clampless. Doubtful (because of the early stage of 
the clamp formation or because of optical conditions) elamps should 
not be taken into consideration. The clamps are either well de- 
veloped at some septa, or not at all. 

It is also important to keep in mind that occasionally, the clamps 
are formed in one tissue and not in another. This is especially true 
for densely interwoven layers consisting of thick-walled hyphae, and 
in intricately agglutinated tissues of cortical layers. Here formation 
of clamps may be actually supressed rather than difficult to observe. 
In Armillariella mellea, a form is known that does not form any 
clamp connections in the carpophore up to the septum between the 
last subhymenial cell and the basidium, where a distinct elamp is 
formed. In Cantharellula cyathiformis, the mycelium has been observed 
to have numerous clamp connections, yet the earpophores are so 
constantly devoid of clamp connections, that this feature is used as 
one of the best characters for the distinction of this species. The 
opposite case (clamps present in carpophore — absent in mycelium) 
has also been observed in Basidiomycetes. It may well be assumed 
that those species with ineonstant clamp formation as well as those 
where clamp formation has been abandoned except for a specific 
organ, can be considered as being in the evolutionary process of 
loosing the clamp connections as an unnecessary and uneconomical * 
way of cell division. It is therefore by no means surprising to find 
the transient species always in groups that, also according to the 





























© It is only fair to state that some cytophysiologists hold the opposite opinion. 
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sum of their other characters, are intermediate between constantly 
clamped forms and completely clampless forms. 

‘A farther use of cytological characters derives from the fact that 
not all earpophores of the dicaryophyte -have actually all single 
hyphae (i. e. the space delimited by wall and septa) binucleate. Hir- 
mer, Brunswick and Kithner have shown that many hyphae and 
cystidia, especially the hyphae of the interior of the stipe, and the 
cystidia of such genera as Psexdohiatula often contain more than two 
nuclei, i.e. they are actually coenobial cells where the septum between 
the single dicaryons has failed to form. The namber of the nuclei, in 
such cells, varies from 3 to 54. Kithner (1945) attributes considerable 
taxonomic importance to these multinucleate hyphae and eystidia, 
at least he uses it in phylogenetic arguments. Counting of the nuclei 
in these cells has not yet become a routine of the systematist but 
this may not always be so. 

‘The so-called Godfrinia-basidium, characterized by its development 
from a uninneleate basidiole, by the nuclear division taking place in 
the middle of the basidium (the basidium therefore attenuate above 
from a ventricose middle portion), and by the number of the sterig- 
mata being two instead of four, with two uninucleate spores resulting, 
is not as marked a typeas had initially (Maire, 1901) been suspected. 
It is merely the basidium of a parthenogenetic haploid of the genus 
Hygrocybe. The genus Godfrinia based on it by Maire, has been 
abandoned by all mycologists. 

Another basidium-type, the Lyophyllum-basidium, has, in contrast 
with the Godfrinia-basidium, great taxonomic importance. It is cha- 
racterized by the fact that — everything else being normal —the nuclei 
are not readily seen becanse of a dense granulation inside the basidia 
if aceto-carmine is used for staining. ‘This kind of content is called 
carminophilous granulation (PI. VIII). Lyophyllum-basidia, i.e. basidia 
with carminophilous granulation are found in all representatives of 
the tribus Lyophylleae in the Tricholomataceae, and according to 
Kithner, in some Rhodophyllaceac. A fragment of a not too young 
hymenophore is heated on a slide and kept moving in the medium 
whieh is the ordinary acetocarmine as used in cytological laboratories. 
When the first drop begins to evaporate and a film is beginning to 
form, the fragment is removed onto another slide; this is repeated 
twice, and the preparation is finally cooled off abraptly by putting 
the slide on a cold metal plate (microscope table); for stirring the 
fluid and for moving the fragment, a microscope needle is used 
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whereby enough iron is dissolved by the concentrated acetic acid of 
the acetocarmine to deepen the coloration of the contents of the 
basidia sufficiently, as far as the carminophilous granulation is con- 
cerned. This granulation is then blackish purple to violet-black and 
rather dense. The method results either in distinctly granular basidia 
or in non-granular basidia ; intermediate eases are not known, Only 
Lyophyllum connatum does not show a very dense (yet satisfactorily 
distinct) granulation in adult basidia which is, however, absent in 
the basidioles. ‘This method has the advantage of being applicable 
not only on fresh material but on well-dried herbarium material. 

‘The author found that the basidia with earminophilous granulation 
can easily be studied with moreein replacing acetocarmine, whereby 
the nuclei are colored in much the same way as with acetocarmine, 
yet the carminophilous granulation is invisible, the interior of the 
basidium is homogenized, and the nuclei and spindles are clearly 
distinguishable. 

Still another aberration from the normal ean be observed in some 
basidioles that remain sterile. The fusion and the divisions in those 
bodies do not take place in the ordinary manner; their contents are 
visibly non-protoplasmatie (hence their «empty » appearance), and 
at maturity, instead of forming spores, these bodies become slightly 
larger or otherwise insignificantly different in size or shape from the 
normal basidia. These bodies are called pseudoparaphyses (PI. XII, 1; 
XIII, 1; XXVIII, XXIII). ‘Their presence or absence, number, 
and distribution in the hymenium or on the edge of the hymenophore 
have a certain importance in systematics. 

In very rare instances, concerning mainly tropical agaries, the 
last-formed subhymenial cell, instead of becoming a basidium, trans- 
forms itself into a more or less isodiametric, often more or less 
sclerotized organ which eytologically corresponds to the basidium 
(see genus Rhacophyllus Berk.) yet, morphologically, differs in not 
forming sterigmata. Together with a more or less sclerotized cortical 
layer, it causes the earpophores to be more resistent to desiccation 
and postpones normal sporulation in favor of a higher degree of 
security for the organs in which reduction division takes place. This 
completely atypical behavior of some agarics is known as bulbillosis. 

The indications given above show clearly that the cytological 
characters as such are either useless or of thus far unknown use for 
the purposes of the systematist. At the same time, some characters 
that are closely connected with the study of the life cycle, sexuality, 
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ete., yet not direct indications of any particular type of reproduction 
but rather «by-products» of the investigations on the latter, turn 
out to be of invaluable importance in taxonomy. The characters that 
are a direct expression of the sexuality of the Agaricales have not 
been studied in large enough number toallow any definite conclusions. 
It is not impossible (according to recent data by Quintanilha and 
others, 1941) that the future will give the two categories of spore 
polarity the standing of a character in specife or even generic 
taxonomy, but in the ouly genera where extensive studies have been 
made, viz. Mycena and Coprinus (the former genus was investigated 
by A. H. Smith, 1934, and Kiihner, 1938, the latter is since 1918 
the favorite genus for sexuality research in Basidiomyectes because 
of easy culture methods and a wide variety of different behavior), 
the n-polarity of the spores, homothallism, parthenogenesis, ete. did 
not show more than intraspecific constancy, and seem to be due to 
minor physiological mutations. 

On the other hand, minor details of the main types of life cycles, 
prove to be of enormous taxonomic interest, e. gr. the location of the 
third division (sterigma or spore); the presence or absence of clamp 
connections in cases where they have no or little connection with 
the sexuality of the species ; number of the nuclei in the voluminous 
coenobial hyphae and cystidia that eytologically function as merely 
another part of the diearyotic system ; presence of a granulation in 
the busidia that is colored by the same dye that colors the nuclei, 
incomplete or aberrant divisions in the basidiole leading to the for- 
mation of pseudoparaphyses. 





Pigmentation of the cells 


As an appendix rather than as an integral part of cytology, we 
shall now investigate another character that has to do with the 
anatomy of the interior of the cell and with cell physiology, i. e. the 
types and distribution of the pigments. 

The rich and varied pigmentation of the Agaricales which surpasses 
by far that of the flowering plants implies the presence, in that group, 
ofa large number of pigments, differing in regard to their chemical 
and physical particularities as well as their distribution on or in the 
hyphal (sporal, basidial, cystidial) wall or in the cell sap. Kilner bas 
made a special study (1934) of the topography of the colored substances 
(as he expresses himself in the title) of the agaries and boletes. 
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We shall here reproduce, in the outline, his classification of the 
pigments, and indicate examples for each type and subtype: 


I, Intracellular pigments. 
a, Present in the living cell. 
1, Localized in the cytoplasma. Cytoplasmatic Pigments, 
(Leucocoprinus lutexs — yellow globules; Inocybe geophylla var. 
lilacea — uniform). 
2. Vacuola: 
(Amanita muscaria, Bolbitius 
». Appearing after death of the cell. 
(Caltistosporium, all spec 
II, Membrana-pigment. 
(Elements of the cuticle of Panacolus sphinctrinus). 
IIT, Intercellular pigment. 
(Naematoloma fasciculare ; Lactarius griseus and related specie 
Pazillus involutus * ; Suillus granulatus ; Pl. XXV, 9; XXVIL, 5). 





Facuolar Pigment (Pl. XVII, 4). 
ellow species], Lecoinum aurantiacum). 

















In a special chapter, Kiihner shows that the topography of the 
pigments in the Agaricales has taxonomic value. It will become a 
more important factor in systematics, as soon as the number of single 
data, now accumulated (since Kiibner’s advice to taxonomists to de- 
scribe the pigments observed) has grown sufficiently. Even now, in 
many genera, species can be most clearly distinguished by the type 
and location of the pigment. Naturally, in many cases, two or more 
different types of pigments are combined either in the interior of the 
cells, or in the wall, or intercellularly. For instance, the reaction 
with H,SO, observed on the spores of certain Ooprinaceae, and indi- 
cated above under «microchemical reactions », shows that there are 
two different kinds of pigment in these spores, one soluble and one 
insoluble in sulphuric acid. The same is true with pigment combi- 
nations in the cuticle of certain Russulae (Russula-red and Russula- 
yellow often combined). There may also be combinations of vacuolar 
and membrana pigment, and vacuolar and intercellular pigment, and 
membrana- and intercellular pigment (e. gr. in the boletes). Itis often 
difficult to decide whether a pigment is membranal or intercellular 
inerusting (« epicellular»). It isa feature of the intercellular pigment 
to be easily dissolved (either after decoloration, or with a change of 
color when dissolving, or without any color change) in alcohol, ammo- 
nium hydroxide, even in water. Only few epicellular pigments are 














“ Atrotomentine, a 2-5-di-para-oxy-phenyl-3-6-di-oxybenzochinone has been 
analyzed and later synthesized by Kgl. It is the intercellular pigment of Paxil- 
tus atrotomentosus. 
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insoluble in these solvants, and these are readily recognizable as 
superficial (e, gr. the resinous erust responsible for the colored erust 
‘on top of the colorless wall of the cystidia in some boletes). On the 
other hand, the true membrana pigments even though they have the 
appearance of epicellular pigments because of the lack of elasticity 
of the outermost, strongly pigmented layer of the wall which then 
breaks off into fragments (spiral or areolate ornamentations), are 
always insoluble except in such rude solvants as concentrated sul- 
phurie acid. 


XVI. PLANT GEOGRAPHY AND ECOLOGY 


Plant geography and ecology of the fungi, and especially the Aga- 
ricales are so enormous in their theoretical and practical significance, 
so wide and ramified in spite of the superficiality of most of the data 
available, they can not really be treated here. However, the influence 
of data of this order on problems of taxonomy is too obvious to be 
ignored. There are all shades of opinions on the question whether or 
not the Agaricales have definite areas determined by the climate and 
its changes in history of plant life as admitted for Cormophyta. 
It shall not be denied here that the average geographic area of a 
representative of the Agaricales may be larger than the average area 
of an angiospermous plant. (It should likewise not be denied that the 
average area of an angiosperm is larger than that of an insect). But 
we have, in the Agaricales, everything from pantropical species and 
pantropical genera to endemics on tiny islands; we have typical 
vicariants, geographic races (which we call subspecies) that are fally 
the same as the geographic races of the phanerogams. ‘The larger 
spores of the European Suillus granulatus showed it to be the type 
subspecies of a «circle of races» that was determined not merely by 
geography but also by mycorrhizal relationship : The American form 
was connected with 5-needle pines, and the European one with 
2-needle pines. 

Here, we have a characte correlation between the fungus- 
host-relationship and the climatic factor. A form that differs from 
the other only in the host, not in geography, is called a mycoecotype 
(Singer, 1940), if, of course morphological differences are also present. 
Otherwise, the distinction is based on experimental transplantation 
exclusively which would not be conclusive for Agaricales as much as 
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it is for Uredinates (where the mycoecotype without morphological 
differentiation is known as ecological form). 

It is quite obvious that the host-relationship, often taking the form 
of mycorrhiza partnership, is an important taxonomic factor since it 
often caused a regional if not geographic separation of the races 
involved and an independent evolution of both ramifications of the 
system in many cases. There is evidently a basic difference between 
the Gymnopili on frondose trees, on Monocotyledones, and on coni- 
fers. There is also a significant difference between the primitive Rus- 
sulae and Lactarii that are non-mycorrhizal and the higher forms 
that are mycorrhizal and even specialized. The Sphagnum-Galerinas 
appear to form a definite group, and the constancy with which the 
Suilloideae confine themselves to mycorrhiza with conifers is un- 
doubtedly no less impressive than the near-unanimity with which 
the Leccina favor the Fagales and Salicales, No less striking as a 
constant conifer-myeorrhiza, is the entire family Gomphidiaceae. 
Other ecological groups distinguish themselves by a prominence of 
forms preferring open places (outside the woods), gardens, greet 
houses, lawns (e, gr. most of the Bolbitiaceae, which, even where 
entering the woods, never were found to form mycorrhiza). It is 
undeniable that all these ecological groups are at the same time taxo- 
nomic groups. Consequently, we feel safe to cite geographic and eco 
logic differences and similarities as auxiliary characters, supplement: 
ing and sometimes explaining the morphological and chemical 
characters. 

It is too early to be very precise about the geographic areas and 
the ecologic characteristics of all the groups. The data available are 
though by no means too scattered, yet, unfortunately, too unreliable. 
A citation of an agari¢ or bolete, without study of the specimen, by 
anybody less than a first rate specialist, is not a scientific document 
of any weight. Reducing our material by elimination of the doubtful, 
we finally arrive at a point where the material begins to become so 
scarce that, in some eases, conclusions can no more be drawn, and 
even in the remaining cases this ean be done only in the three or 
four best herbaria of the world. 

Under these circumstances, speculative theories, area maps, and 
conclusions reaching far beyond the available evidence have often 
been published, recently even on boletes. An improvement on the 
taxonomic methods, more collections, and less reliance on literature 
sources will eventually show that the boletes are an excellent field 
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for those who are interested in the mycological aspect of historical 
plant geography, and the evolution of the species in fangi. Only the 
richness of a large herbarium, with a few genera worked out accord- 
ing to the standards of modern taxonomy, will cireumseribe clear 
areas, and even these will be corrected by further planned collecting 


in the border regions. 


PHYLOGENETIC THEORIES CONCERNING THE ORIGIN 
OF THE AGARICALES 


‘The phylogeny of the Agaricales is a strongly controversial field. 
‘The history of phylogenetic systematics of the Agaricales has been 
analyzed at length in a previous paper by the author “. It is intended 
to give, in the present chapter, an account of the arguments used 
and the views expressed in accordance with the facts now available. 
‘The accumulation of facts, found in a search for supporting data for 
one’s own hypothesis, or for the purpose of invalidating an opposing 
argumentation, would in itself be justification enough for the serious 
discussion of this subject — a subject that seems to be so utterly 
« theoretical » for some scientists. It is generally acknowledged 
that only paleobotany can ultimately prove the direction of progress 
and regression, yet all the other available data taken together often 
give a rather convincing picture of the evolutionary trends in cer- 
tain groups, and only those who refuse to recognize it because of 
prejudice against evolutionary theories in general, will deny the 
high degree of probability in certain parts of the phylogenetic 
schemes proposed. 

Among the facts brought to light in comparatively recent times, 
we have to mention the connection existing between certain Gastro- 
mycetes on one hand and certain Agaricales on the other hand, and 
between certain Agaricales on one hand and certain Aphyllophorales 
on the other hand. It will be enough to study the whole series of 
forms between the extreme Astrogastraceae and the extreme Russu- 
laceae as has been done by Buchholtz (1902), Lohwag (1924), Malen- 
gon (1931), Heim (1938) and Singer (1936-1939), or the series from 
Citarephyttum to Galeropsis (Singer, 1936), or from Truncocolumella 

‘© Gastroboletus and Boletinus decipiens (Malencon, 1938, Zeller, 1939, 
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Singer, 1942-1945), or from Montagnites to the Coprinaceae, in order 
to lose all illusion about the sharpness of the key-characters al- 
legedly distinguishing the Gastromycetes from the Agaricales. 

On the other hand, real or apparent transitions from the Aphyllo- 
phorales to the Agaricales were suggested in large number in order 
to satisfy the hypotheses — dominant at times — of derivation of 
the Agaricales from the Aphyllophorales. The collapse of all the spe- 
culation about a relationship between the Boletaceae and the Poly- 
poraceae, based by Neuhoff & Ziegenspeck on a Gyrodon with al- 
legedly white spores, and by others on Héhnel’s white-spored Filobo- 
letus, is now complete. The Gyrodon tarns out to be Boletus edulis, 
and its spores are not white but — absent, and the Filoboletus turns 
out to be a poroid form of the marasmioid Zricholomataceae. A care- 
ful revision of the tramal structure of all Strobilomycetaceae and 
Boletaceae (Singer, 1945) has established the fact that all boletes 
have more or less bilateral hymenophoral trama, a structure un- 
known in the Polyporaceae. White spore print also does not exist in 
the Boletaceae and Strobilomycetaceae, and the genus Leucogyropo- 
rus was based on an erroneous observation by Murrill, while Polypo- 
roletus Snell turned out to be a Scutiger. 

However, other connections between the Aphyllophorales and the 
Agaricates have been uncovered recently. The author does not enter 
the argument about an alleged affinity between Cantharellus and 
Hygrophorus. Tt may be enough to say that a collective group, an 
assemblance of notoriously unrelated species, such as Fries’s genus 
Cantharellus, can be used to prove the affinity with numerous other 
groups, exactly as many as there are represented in the collective 
genus in the first place. While there are elements of Clitocybe, Hygro- 
phoropsis, Leptotus, Geopetalum, Cantharellus, Gomphus, to name 
only a few — there is, as far as is known to the author, no representa- 
tive of the Hygrophoraceae hidden in Cantharellus. Should it have 
been the bright yellow-orange or red color of some Cantharelli and 
some Hygrophori that first suggested the affinity ? 

But there is an affinity between Lentinus cyathiformis and the genus 
Polyporus (sensu stricto). Kiihner (1929) gave several valid reasons, 
and Bondarzew & Singer (1941) added more. Donk stated (1933) that 
the whole genus Lentinus should be treated taxonomically in con- 
tinuation of Polyporus ; but since he did not at the time offer any ad- 
ditional proof, it seemed possible to think that only Lentinus cyathifor- 
mis was affected by Kiihner’s comparison. Donk’s statement, how- 
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ever, proved correct in another sense, A detailed anatomical study of 
the trama and subhymenium of Pleurotus, Panus, and Lentinus 
reveals that each of these genera has its counterpart, anatomically, 
in the genus Polyporus (sensu stricto) (Facolus, Pseudofavolus), Some 
of the species of the genus Polyporus are distinguishable from the 
corresponding Pleurotus, Panus, or Lentinus, mainly by the configu- 
ration of the hymenophore. The latter, however, has ceased to be 
considered as of great weight since the close relationship between 
Xerocomus sect. Pseudophyllopori and Phylloporus has been es- 
tablished on the basis of anatomical and chemical data (Singer, 1945), 
since a more detailed study of the false, agaricoid Laschiae by Sin- 
ger (1945) and Heim (1946) revealed that Van Overeem (1926) was 
right in attributing to some tropical agarics a tendency to transform 
the configuration of their hymenophore, step by step, from lamellate 
to tubulose. In the light of these data, it appears that there is actual- 
ly no appreciable gap between Lentinus, Panus, Pleurotus on one 
hand, and Polyporus, Favolus, Pseudofavolus on the other hand. 

In the same investigation of the types once ed to the so 
called Laschiae, Singer (1945) attempted to draw a line between the 
true Agaricales (Dietyopanus, Filoboletus, and especially Poromycena) 
and the other laschioid Basidiomycetes (excluding the original La 
schia which{belongs to the Auriculariaceae) which were considered as 
belonging in the suborder Cyphellineae in a wide sense. It was also 
said, in the same paper, that certain Tricholomataceae with always 
lamellate /hymenophore, such as Panellus, Hohenbuchelia, Asterotus, 
and perhaps Schizophyllwm might perhaps be close to a group deriv- 
ing from these cyphellaceous genera rather than from any Gastro- 
mycetes. Since it now appears that the Cyphellineae themselves are 
arather artificially mixed group (Donk, ined.), they have lost their 
phylogeneticZimportance as a starting point, and Favolaschia be- 
comes solely allied (though not closely) to Aleurodiscus unless more 
facts supporting the connection between Favolaschia and Dictyopa- 
nus become; available in order to make the bridge between Favola- 
schia and the Agaricales something more than speculative. By the 
same token, Campanella and Leptotus are rather isolated agaricoid 
branches of aphyllophoraceous groups, and unless more evidence is 
brought to light, to substantiate the speculative bridge one may be 
tempted to construct between Leptotus and Omphalina on one hand, 
and between Campanella and the Resupinateae (Tricholomataceae, 
genera Resupinatus and Hohenduehelia) on the other hand — such 
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connections between the Aphyllophorales and Agaricales must be 
considered as possible but not as probable in the same degree as the 
bridge Polyporus-Lentineae, or the bridges indicated between Agari- 
cales and Gastromycetes. 

All these affinities, assumed or otherwise, make the question 
timely again that has been asked before: What exactly are the 
limits between the Agaricales and the neighboring orders of Basidio- 
mycetes ? It has come to the point where the answer to this question 
cannot be given by an agaricologist alone but it is a problem that 
must and will seriously concern those working on Aphyllophorales 
and Gastromycetes. We agaricologists want to have help in the 
important decision that lies in the answer to the questions : Is there 
{and where) a sufficient gap between the genus Polyporus and the 
remaining polypores? Is there (and where) a line between the Seco- 
tiaceae of the Galeropsis group and the «true » Gastromycetes ; is 
there (and where) a line that can be laid between Khizopogon and 
the other boletoid Hymenogastrineae on one side, and the « true» 
Gastromycetes on the other; is there (and where) a sufficient gap 
between the Astrogastraceae on one hand and the remaining Gas- 
tromycetes on the other hand ? 

‘There are those who doubt that there is such a gap inside of what 
was formerly considered a solid group — the Aphyllophorales. 

There are those who doubt that there is such a gap in what was 
formerly considered — if not a natural group — a strongly con- 
vergent group of strictly parallel lines, the @astromycetes. 

If both are right, i. e. if there are no gaps in either case, and the 
three groups intergrade with each other without so much as an 
appreciable hiatus, there are only three alternatives for the phylo- 
geny of the Agaricales : 

1, The Agaricales are interpreted as an intermediate group be- 
tween the Aphyllophorales and the Gastromycetes, with the Aphyllo- 
phorales the starting point, and the Gastromycetes the summit. 

2. The Agaricales are an intermediate group between the Gastro- 
mycetes and the Aphyllophorales, whereby the former are considered 
as the starting point (or points), and the latter as the «summit ». 

3. The Agaricales are a genuinely polyphyletic group with one 
part derived from the Aphyllophorales, the other from the Gastro- 
mycetes. 

The hypotheses (1) and (2) have the disadvantage of suggesting 
that the evolution supposed to have taken place, runs in an immense 
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circle. In fact, starting as we do, from the assumption that no con- 
vineing dividing lines between Agaricales, Aphyllophorales, and 
Gastromycetes exist, we have to admit that the only reasonable 
derivation of the Gastromycetes as a whole is that outlined in rare 
concordance by nearly all specialists of the Gastromycetes, i. e. an 
evolution starting at a low point of the Aphyllophorales-system, and 
running parallel with the Tuberales of the Ascomycetes, finally reach- 
ing the most highly developed, unipilous forms of the Phallineac 
and the agariclike Secotiaceae, Hymenogastrineae, ete. If, then, no 
gap is allowed between the Agaricales which would be derived from 
the Gastromycetes, and the Aphyllophorales, the latter would become 
merely strongly reduced agaries, step by step sinking backwards 
and downwards to the level where the Gastromycetes were supposed 
tohave started. The same (vicious) cycle results if the direction is 
reversed. 

Hypotheses (1) and (2) are therefore not popular at present, and it 
would take the discovery of a whole series of entirely new and 
unexpected facts to ever revitalize them, 

This leaves more or less intact only the theory of polyphyletic 
derivation of the Agaricales — always assuming that there are no 
gaps either in the Aphyllophorales versus Polyporus, nor in the 
Gastromycetes versus Galeropsis, Hydnangium, Truncocolumella, ete. 
To this theory, we may add the two other possible theories, one based 
on the conviction that a gap between the Agaricales and the true 
Aphyllophorales does exist, and the other based on the conviction 
that a gap between the agaricoid Gastromycetes and the true Gastro- 
mycetes does exist. 

Consequently, the three logically possible, and actually important 
theories, of today, each of them defended or favored by a group of 
systematists, are the following: 

I. [(3) of our previous soheme] Derivation of the Agaricales from 
the Gastromycetes and from the Aphyllophorales. 

IL. Derivation of the Agaricales from the Gastromycetes alone. 

IIL. Derivation of the Agaricales from the Aphyllophorales alone. 

It cannot be stated at present that the probability of one of these 
theories is overwhelming as compared with the others. A taxonomist, 
after enough practical experience, can only give one a slight edge 
over the others, expressing a preference. In spite of the author’s 
Preference for theory II, the attempt will be made to state the case 
for each of them. 
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We shall start with the theory that has a slight majority of myco- 
logists on its side because it is the oldest and most deeply rooted in 
the mind of mycologists, i. e. theory III which, it seems, can be 
linked with the name of Fayod (among many others in his generation), 
Newhoff and Giiumann, 


DERIVATION OF THE AGARICALES FROM THE APHYLLOPHORALES 


‘The author has the strange task to revitalize a theory that was 
originally based on the faulty assumption of a bridge between Poly- 
porus and Boletus, and another between Cantharellus and Hygrophorus. 
However, it seems that the same result will be obtained if more 
reasonable suggestions are followed up. For example, one may assume 
that the line leading to the higher tropical polypores of the genus 
Microporus continnes by the way of Microporellus Murr. and finally 
reaches into the genus Polyporus sensu stricto, whereby the turning 
of a poroid hymenophore into a lamellate hymenophore would be 
merely a repetition of an analogous development in the Daedalea- 
Dacdateopsis-Xerotus (Glocophyllum)-group and in the Coriolus-Len- 
zites-group. It may also be assumed that Leptotus (that may be derived 
from a corticiaceons or meruliaceous source), by a growing differenti- 
ation of its trama finally achieves an elevation to a level that makes 
comparable with Omphalina (especially its pleurotoid representa- 
tives with which it has some external similarity). Finally, it may be 
assumed that Favolaschia is something like a halfway mark between 
Aleurodiscus and the Tricholomataceae, and it may then be considered 
as possible that the direction of the evolution is from Aleurodiscus to 
the Tricholomataceae. These three potential bridges do not neces- 
sarily exclude each other; they may be parallel. 

‘This manner of seeing the interrelationship between certain bor- 
derline Aphyllophorales and the Tricholomataceae — only these are 
concerned — recognizes and explains the similarity between the 
structure of the cortical layers in Favolaschia and Mycena, Campa: 
nella and Asterotus ; it also explains the presence of gloeocystidia 
in Agaricales such as Lactocollybia, and the gelatinous strata in the 
Resupinateae. It explains furthermore the presence of forms with 
tubulose hymenophore in the Tricholomataceac. The round dendro- 
physes of Favolaschia, especially those with vacuolar pigmentation, 
and the diverticulate hyphae of some of its species are found 
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again in Mycena which also has the amyloid spores of that genus. 

‘The other families of the Agaricales must all branch out from the 
Tricholomataceae. There is no other choice in this scheme. The 
thicker walls in spores like those of Phaeomycena would perhaps 
lead to the Crepidotaceac, and the genus Ripartites may also be 
considered as transitional between 'Tricholomataceae and Crepidota- 
ceae. From the Orepidotaceae one line would lead to the Cortinaric 
ceae, and one to the Pazillaceae. This necessitates the assumption 
that the Boletaceae derive from lamellate families. The line from the 
Tricholomataceae to the Cortinariaceae may also lead by the way of 
Ripartitella and Cystoderma to the Agaricaceae and from Cystoderma 
to the Cortinariaceae (via Phacolepiota), or by the way of Leucocorti- 
narius. The Amanitaccae would be the terminal of'a branch leading 
from Armillaria to Catathelasma, and from there to Amanita and/or 
from certain pleurotoid groups to Rhodocybe and further to the non- 
volvate Amanitaceae. The insertion of the Hygrophoraceae, Rhodo- 
phyllaceae, Bolbitiaceae, Coprinaceae, and Strophariaceae would 
perhaps cause certain difficulties but this can be considered as a 
minor problem. 

All the possible ramifications of the descendants of the Aphyllo- 
phorales are possible on the presumption that a progressive develop- 
ment with a tendency to complication of the gross structure and the 
anatomy of the Agaricales takes the lead. The spores become gradu- 
ally pigmented (mostly with a membrana-pigment which is still 
absent in the early stages of spore development and arriyes at its 
peak at maturity), the layers of the wall become more and more 
complex, and the originally smooth spores become ornamented. The 
originally inconspicuous carpophore becomes larger in size (at least 
where the Campanellae and Farolaschiae ave envisaged as ascendants 
of Agaricales), or at least more regularly stipitate, or the pseudostipe 
of Microporus becomes a true stipe in Polyporus, or is replaced by a 
stipe. The stipe in the soil-inhabiting forms becomes central, the veil 
develops gradually from simple and radimentary to double and well 
developed. 

At a certain stage of development, a tendency of the agaricoid 
carpophores toward angiocarpy begins that ends up in making them 
gastromycetoid. Under the influence of arid climates, the pileus 
remains closed until after the maturity of the spores, and this, auto- 
matically relieves the hilar attachment from its functions of forceful 
spore discharge and the spores become orthotropic. This leads to 
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strong convergence with another series of true Gastromycetes which 
have become angiocarpons at a much lower level of development. A 
similar convergence must explain the russuloid and the boletoid 
Hymenogastrineae. 

‘The advantages of this scheme are: Easy placement of the Lepto- 
taceae, elegant disposal of progressive lines leading towards groups 
with more complex structure ; ecological explanation of the genera 
Montagnea, Galeropsis, ete. 

‘The disadvantages are: Difficulties to explain the derivation of 
the Russulaceac. If hard-pressed, one may indicate Melanoleuca as 
starting point of that family but the characteristic heteromerous 
structure of the trama, the macrocystidia, and the bright pigmen- 
tation would remain unexplained (as well as the absence of lamellulae 
in the higher Russulae, an otherwise unheard-of development). ‘This 
situation would become worse if any hymenogastraceous forms are 
admitted as further ramifications of the Agaricales-system. This 
would lead to the assumption that forms with clamp connections are 
derived from forms without clamp connections, and the beautiful 
structure of progressive development within the Agaricales proper 
would appear to be gained at the expense of an unlikely line of 
<degradation» (loss of the amyloidity of the spores, loss of the stipe, 
loss of the regularity of the hymenophore, etc.) as soon as the gastroid 
field is entered. Another disadvantage of this scheme must be seen 
in the fact that the progressive development toward more complex 
structures as expressed in the formation of one or more layers of veil 
formations is left without a biological background. If the biological 
explanation of the veil is — a preliminary stage to angiocarpous 
development, then, nobody will understand why this should be 
started in a slow way — long before the level is reached at which 
the actual transition into gastroid forms can take place. ‘This reason- 
ing is not only un-Darwinistic but contrary to any kind of logic. 
‘The alternative is to assume that veil formations, volva, cortina, 
pellicular veil, and marginal veil are all of advantage to the conser- 
vation of the species in one way or another. How that could be the 
case — we do not know. 
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DERIVATION OF THE AGARICALES FROM THE GASTROMYCETES 


In the Russulaceae, the nests of sphaerocysts can be interpreted 
by the fact that in the process of transferring the fertile zone of the 
hymenophore downwards and carving ont lamellate instead of locu- 
late hymenophores, the hollow spaces would be filled in by «over- 
gcowing» of the hymenial covering, the elements pushing against each 
other and thus forming a pseudoparenchymatie tissue-enclosure 
according to the rule explaining the formation of the sphaeroeysts in 
the annulus superus of Amanita and certain organs of the Phalloids. 
‘The pseudoangiocarpous development of some Russulae and Lactarii 
is explained as the reproduction in the primordial stage of the de- 
velopment of some hymenogastraceous fungi which have a gymnocar- 
pous earliest stage which is followed by a prolonged angiocarpous 
stage and a post-maturity stage with naked gleba or partly exposed 
gleba, The spores, originally orthotropic and mostly globose with 
prominent fundamental ornamentation, become at first slightly heter- 
otropic but still remain so strictly globose that it is difficult to see 
their axial asymmetry ; their exosporial ornamentation becomes com- 
paratively more and more important; eventually, the spores become 
somewhat clongate, and truly heterotropic with the ornamentation 
so covered up with the exosporial ornamentation that the latter is no 
more recognizable without dissolution of the amyloid portion, At the 
same time, the spores become more yellow, the mycorrhiza relation: 
ship more constant and more selective. Veils that in the first stage 
have appeared in consequence of the psendoangiocarpous develop- 
ment are lost in the higher forms because of abandonment of the 
angiocarpous phase as a reminiscence of the angiocarpous develoy- 
ment of the Astrogastraceae. The clamp connections, still occurring 
in some of the gustroid forms, are entirely lost in the genus Russula 
as well as in Lactarius. 

Some of the characteristic features of the gastroid group are retain- 
ed in the Russulaceae. These are, among others, the fleshy-granulose 
consistency, the presence of pseudocystidia, the white to yellow color 
of the short, ornamented spores, the bright pigments of the peridium 
and the presence of a latex in many forms. In lower groups (Russula 
delica) «poroid > — actually gastroid — aberrations of the hyme- 
nophore are still common, in higher groups they are rare. 

Another line running in the same general direction (gastroid-agari- 
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coid),has been found in the Rhizopogon-Chamonizia-Truncocolumella- 
Gastroboletus-Boletinus decipiens (gastroid condition) line. Here, too, 
the spores are basically similar in both groups, the banded spores of 
Chamonivia (finding their countezpart in some Strobilomycetaceae) 
and Truncocolumella coming so close to gastroid conditions of Bole- 
tinus decipiens that their only principal difference consists in ortho- 
tropic spores in Truncocolumella, and heterotropic spore formation in 
the Boletinus, In this case, the arrangement of the cavities has been 
changed into a regular hymenophore rather than abandoned and 
filled out as in the Russulaceac. Consequently, there is no heteromer- 
ous tissue here, but the tendency to bluing by autoxidation (Cha- 
monizia, Porphyrellus) or reddening by wounding (Rhizopogon, Stro- 
bilomyces) is common in both groups. Clamp connections are still 
found in the agaricoid group but they evidently soon disappear in 
the higher forms. On the other hand, the formation of obligatory and 
specific mycorrhiza goes further back in the gastroid line, and is 
probably typical for all Strobilomycetaceae and Boletaceae. The trama 
of the walls between the loculi in Rhizopogon is distinctly bilateral (as 
inmany Gastromycetes), yet with the medio-and lateral stratum not 
as well differentiated as in the higher Boletaceae and Strobilomyce- 
taceae, the outer layer not being gelatinized. The subhymenium is 
very similar to that of the Boletaceae with catenulate short-rectangu- 
lar to almost cubic cells predominating. The pigments are membrana 
pigments and epimembranal pigments in the peridium and in the 
cuticle of the pileus in most Rhizopogons and boletes, and these pig- 
ments are not easily dissolved in either case. We find that the host 
range of certain parasites is limited to Rhizopogon, boletes, and Pa- 
willus (Heim, 1934). 

In both eases, i. e. in the Astrogastraceae-Russulaceae line and in 
the Rhizopogonaceae-Boletaceae line, by far the more numerous, more 
varied, and as a whole more widely distributed group is the aguricoid 
group. This is considered as an indication that the direction from 
gastroid to agaricoid forms is more likely to be true than the reverse, 
ifsuch an additional in on is still necessary. This direction is 
very important because — if it is accepted as probable in one case, it 
becomes very suggestive asa general principle, even in groups where 
the derivation from the Gastromycetes is still entirely speculative, 
e. gr. in the connection suggested by Romagnesi between Richoniella 
and Rhodophyllaceae, in the connection suggested by Maublane be- 
tween Battaraea and Agaricaceae, in the connection suggested as a 
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possibility by Singer between Torrendia and Amanita, and in the 
undoubtedly existing connections (but without a clear indication of 
the direction of the phylogenetic trend) between Galeropsis and Bol- 
ditius, and between Montagnea and Coprinus. 

The remaining Agaricales may be derived from any of these Gas- 
tromycetes, or from the bolete branch which shows some tendency at 
certain levels to form lamellate hymenophores (or perhaps, the ori- 
ginal hymenophore, as in Kussula, was lamellate, and the evolution 
of the tubes was secondary) and these lamellate groups though still 
distinctly showing their affinity with boletoid forms (Pawillus-Gyro- 
don ; Phylloporus-Xerocomus ; Gomphidius-Suillus) begin to abandon 
the mycorrhizal specificity in favor of lignicolous habitats and sapro- 
phytic nutrition, or to complicate their dependence on mycorrhiza by 
acquiring a double dependence (Gomphidius). Another step would 
lead to the Orepidotaceae, and from here to the Cortinariaceae, Tri- 
cholomataceae and Rhodophyllaceae. 

‘A separate derivation of certain other groups, such as the Agari- 
caceae, Amanitaceae, and Coprinaceae, is also warranted because of 
the volva which is in this scheme not considered as a useful acqui- 
sition by highly developed agaries but rather as a reminiscence from 
gastromycetous ancestors for which the volya evidently was an addi- 
tional adaptation. This becomes clear when (1) the fact of the existence 
of many transitions between a compact volva and volya rudiments 
is considered which can much easier be explained by reduction of 
the volva than by progressive acquisition ; (2) when it is understood 
that the truly volvate species, even in Amanita are a small minority, 
and that Amanita muscaria, occurring far to the north under tundra 
conditions, as well as Amanita nana, occurring in the steppes and 
semideserts of Asia, both have reduced volvae whereas the traly 
volvate Amanita caesarea occurs in warmer temperate regions not 
only in the comparatively dry mediterranean zone but in the humid 
zones of the Colehie district and in Eastern North America. The 
number of truly volvate Amanitae is higher in ancient floras that 
have remained undisturbed during a long period such as many tropi- 
cal regions in southeastern Asia. The fact that Amanita shows a 
rather high development in other regards than the volva can only be 
explained by the fact that the Amanitae originate im a series of 
genera other than the nonvolvate agaries with a lower organization 
in other regards. These indications of a higher level are (1) absence 
of clamp connections in many species (2), binucleate spores in all 





120 LILLOA XXII (1949) 


species studied, (3) amyloid spores in more than half of the species — 
though rarely in species with a complete unreduced volva of the 
caesarea type. It is, however, impossible to link all these characters 
with the presence of a volva. Another genus with double veil, Oata 
thelasma, has numerous clamp connections and uninueleate spores 
in all species known. 

If the search for gastromycetous ancestors of the families of Aga- 
ricales leads to desert species, it is not assumed that they themselves, 
highly organized and rather specialized as they are, represent 
the very ancestral forms from which our recent Agaricales have 
immediately derived, But we assume that it was from forms of the 
same general type as those deserticolons Gastromycetes that they may 
have derived, viz, from non-mycorrhizal forms becoming mycor- 
rhizal, or from non-coprophilous forms becoming coprophilous. It 
is not pretended that parts of a desert flora have given rise toa 
typical forest flora. 

Advantages : This theory is able to explain all the facts known in 
the Russulaceae and the boletes. In this regard it is perfect — as far 
as any theory based on non-paleobotanical material exclusively can 
be perfect. The scheme for the remaining families, though essentially 
hypothetical, has the advantage of pointing at a possible solution 
that is, in its general tendency from angiocarpous to gymnocarpous 
forms as admitted in the Russulaceae and boletes, completely con- 
form with that in the latter two families. It also explains the v 
more satisfactorily than the other theories. 

Disadvantages : It cannot in detail explain the derivation of the 
Amanitaceae and a few other families, and is handicapped by the 
complicated manner by which it attempts to explain the xerophilous 
character of some of the supposedly ancestral forms of the Coprina- 
ceae and Bolbitiaceae. Tt leaves unexplained the similarities between 
the genera Campanella and Favolaschia on one hand and certain Tri- 
cholomataceae on the other hand unless the latter two genera are 
considered as reduced and atypical members of the Tricholomataceae 
(as has virtually been suggested by Patonillard). 

The derivation of the Agaricales from the Gastromycetes has been 
first indicated by Brefeld, on the basis of general considerations of 
the structure of both these groups ; later it was adopted by Buchholtz 
on the basis of his data on Elasmomyces and Archangeliella, Hohnel 
accepted Brefeld’s view, and Lohwag accepted and elaborated on 
Buehholtz’s theory. Singer (1936) brought his new classification in 
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agreement with this theory and accepted it in detail for the whole 
order. It wouid, however, be incorrect to say that a classification is 
entirely based on a phylogenetic theory. Neither the classification of 
1936 nor the modifications admitted in this book, are the result of 
phylogenetic deliberations but, vice versa, the phylogenetic theory 
is the result of taxonomic data. 

While the theories of a derivation of the Agaricales from the Aphyl- 
lophorates, and the derivation of the Agaricales from the Gastromy- 
cetes have often been linked with a specific complete classification 
of the Agaricales, this has never been the case in regard to the last, 
remaining theory, that of a derivation of the Agaricales from both 
the Aphyllophorates and the Gastromycetes. In fact it is rather 
difficult to cite authors who have expressed their views in exactly this 
way. While a certain degree of polyphyletism is admitted by many 
mycologists, it has never been said, exeept by implication, that part 
of the Agaricales were derived from the Aphyllophorales, and part 
from the Gastromycetes. Yet, if it is allowed to piece together various 
statements by O, Dodge, perhaps also R. Maire at certain periods, 
and R. Heim p. p., it will be correct to consider these authors as in 
favor of a polyphyletie derivation of the Agaricales as specified 
above. 














DERIVATION OF THE AGARICALES FROM BOTH GASTROMYCETES 
AND APHYLLOPHORALES 


Assuming that the derivation of the Russulaceae and boletes from 
hypogeous Gastromycetes is sufficiently substantiated, it would here 
be considered as possible to separate completely these two families 
and any such groups that may have derived from them immediately 
(e. gr. Strobilomycetaceac, Paxillaceae, Gomphidiaceae), from the 
rest of the Agaricales, especially the white spored group (Tricholo- 
mataceae) which would then be derived from the Polyporaceae and 
or the Leptotaceae or parts of these families as has been pointed out 
above, 

Advantages : At the present stage of our knowledge, this scheme 
presents all the advantages of both preceding theories, and avoids 
some of their disadvantages. It reflects the wise and conservative 
attitude under the given circumstances. 

Disadvantages: As all «eclectic» theories, it is somewhat inco- 
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herent and inconsistent. It appears to be objectionable to allow an 
evolution from angiocarpous to gymnocarpous in one case, and from 
gymnocarpous to angiocarpous in another case. Though it may be 
argued that it is undoubtedly true that both these developments 
have taken place in the evolution of the fungi at one place or other, 
and nothing forbids a priori to believe that this has also happened 
within the Agaricales, it is nevertheless bewildering to find the veil 
assuming one role and designating one direction of evolution while — 
almost simultaneously — the same organ plays the opposite réle and 
the general trend seems to run in the opposite direction. Besides, 
more practical disadvantage would arise, one that has probably 
prevented those in favor of this theory to ever link it with an elaborate 
classification of the Agaricales : this practical disadvantage is the 
necessity, in any classification, to draw a dividing line between the 
two main groups of Agaricales, those derived from the Aphyllopho- 
rales, and those derived from Gastromycetes. Since the taxonomic 
data at hand do not warrant such a sharp dividing line, it would be 
necessary, probably for a long time to come, to maintain the division 
into fifteen families rather than to attempt a new bipartition of the 
Agaricales. If this bipartition should haye removed only the Russu- 
laceae from the bulk of the Agaricales, it would have been easy to 
do so on the basis of a large number of excellent facts. But there is, 
in systematies of the present day, absolutely no way to find a common 
denominator for a group that is left over after both Russulaceae and 
the boletes with «appendages» have been removed. 

Future research will perhaps give more weight to one of the three 
schemes outlined in this chapter — or possibly advance a fourth. 


PROBLEMS OF NOMENCLATURE 


‘The problem of nomenclature is not a subject in itself as far as the 
present work is concerned but it becomes an important factor in the 
choice of the correct names to be adopted. The author is fully aware 
‘of the fact that here, more than in any special paper intended prima- 
rily for specialists, the correct choice of the fungus names is a 
great responsibility. The bibliographical work involved will only be 
appreciated by those who are familiar with the difficulties of the 
striet application of the International Rules of Nomenclature in 
mycology. The difficulties lie not so much in the following of the 
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rales as in the handling of cases that are not foreseen in the Rules 
of Nomenclature. It is necessary in all cases to follow the rules and 
even the recommendations have been followed to the letter. Certain 
provisions of the Rules, however, are in need of further clarification 
by an International Congress and some articles, especially those 
referring to the starting points of mycological nomenclature are 
subject to a difference in interpretation that causes more divergence 
of nomenclature in specific cases than is generally realized. 

‘Two very important problems, those concerning the typification of 
the genera («nomina lectotypica ») and the conservation of generic 
names are practical problems that require a thorough examination 
of the cases from all angles and, afterwards, the proposition ofa list of 
lectotypes and «nomina conservanda » for acception by an Interna- 
tional Botanical Congress. Such lists have been proposed for adoption 
by Singer, R. & A, H. Smith (1946), and since these are the only 
approximately complete lists that can be used in the Agaricales, the 
nomenclature of this book is based on these lists. The genera that 
are not mentioned in these lists are either typified by their authors, 
or they are monotypic, or else do not constitute a taxonomic problem 
at present. The « genera conservanda proposita» by Singer & Smith 
are here treated as if they had been accepted already since this 
seemed to be the only possible consistent policy. 

A third problem is very difficult. 1t concerns the habit of all modern 
taxonomists who follow the rules at all, to consider a pre-Friesian 
name, validated according to Art. 20, ef by @ post-Friesian author as 
based ou the specimen or description of the latter. It is, as has been 
pointed out to me by M. A. Donk in a very interesting discussion on 
the subject, rather questionable whether or not this eustomary pro- 
cedure conforms with the intention of those who voted the original 
rules in 1910. Nevertheless, it would be grossly unfair and detrimental 
to the general acceptance of nomenclatorial rules, if those who 
have adhered to them as they best understood them, were now penal- 
ized by a revision of the interpretation or, if one wants to express 
it so, by a reconstitution of the original intentions. From a practical 
point of view, the admission of the original pre-Friesian author's 
concept as the type ofa (re-) validated name would contribute toward 
better documentation only in the case of Persoon (and even here 
not in all cases); in the case of other authors, especially Seopoli, 
Schaeffer, Bulliard, Withering, Linnaeus, Batsch, Bolton, ete., it 
would open the door for futile discussions and a variance of inter- 
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pretation which would be especially dangerous and detrimental in 
cases where the Friesian name is already fixed by amore methodical 
description, or by unanimous tradition. This should be avoided, and 
can be avoided; for, the decisive factor is Art. 5 which says that 
«in the absence of a relevant rule, or where the consequences ot 
rules are doubtful, established custom must be followed > “*. Since it 
is obviously established custom, at least among those who follow the 
roles at all, and the consequences of Art. 20, ¢ and f, are doubtful in 
the light of Art. 18 (Type Method) which has been udded later, it 
must be assumed that Art. 5 applies here, Consequently, the author 
does not admit pre-Friesian types even if cited in the (re-)yalidating 
diagnosis, if this diagnosis is in contradiction to the pre-Friesian 
concept. There is only one complication which, by the tacit consensus 
of those concerned, has thus far been handled in a way suggesting 
the existence of an explanatory note supplementing Art. 20 saying 
that «transfers made after the starting data in the different groups 
(or: in «Fungi caeteri) but regarding pre-Friesian names revali- 
dated in the sense of a post-Friesian author must be understood as 
transfers of the unit concerned in the post-Friesian concept: rather 
than in the original pre-Friesian concept, unless the transferring 
author makes a definite statement excluding the Friesian or post- 
Friesian concept such as «non Fries», and «nee Fries» ”. Since 
such a note does not exist at present, it would appear that there is a 
definite need for it, and it should rather be accepted before the first 
differences of interpretation break out into monographs than after- 
wards. The nomenclatorial problems in which this tentative provision 








“ International Rules of Botanical Nomenclature adopted at the International Bota- 
nical Congresses of Vienna, Brussels... Cambridge, Jena, 1935. 

© Example: Gray’s description of Leccinum scabrum goes back to some author 
that probably had a species in view that is not identical with Boletus seaber Bull. 
or Boletus scaber Fr. However, since he does not explicitly exclude Fries's 
concept, Boletus scaber Bull. ex Fr. can be correctly transferred to Lecoinum under 
the binomial Leceinum scabrum (Bull. ex Fr.) S. F. Gray. Without a note of ex- 
planation as suggested above, Gray’s name would not be valid for the Friesian 
B. seaber since it does not refer to Fries. When the Friesian species is transferred 
to Leecinum, this would not be possible under the epithet seabrum because by 
now Leccinum seabrum would be a homonym of Gray’s binomial. As a result, two 
«<nomina nova» would be necessary. Under the provision of the explanatory 
note, however, only one new name would be necessary, and even that new name 
has been taken care of by the publication of other binomials which were intended 
to designate new species rather than to become « nomina nova ». 
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may apply have been treated as if this provision were part of the 
rules. 

Another particularly difficult problem is the application of the 
International Rules to sectional names. It is not only necessary to 
investigate the author’s intention as to whether the group-name was 
‘actually meant to bea section (which was, in spite of superficial 
appearance, not the ease with Burlingham’s groups in Russula and 
Jactarius), or its equivalent. A named group beneath a section is 
usually interpreted as a subsection unless there is evidence to the 
contrary. Unspecified names (Latin adjectives in plural) below the 
subsection level, as are often proposed by Bataille, Lange, and others, 
‘are not accepted as prior to names with definite rank. The type of the 
sections and subsections is usually the species after which it is called, 
and for which it was primarily intended. If there is a discrepancy 
between the description and the correct interpretation of the type 
species, or if the sectional or subsectional name is not formed after 
a typical species the difficulties are often considerable. In such cases 
a tentative selection of a lectotype has been made with due consider- 
ation of the nomenclatorial changes involved with each alternative 
selection, and with a view of not causing unnecessary innovations in 
sectional and subsectional names. The range of units between species 
and order has thus far, from a nomenclatorial point of view, been 
treated in a very careless way by most authors. Yet, it appears that 
there should be no exception to the application of the general princi- 
ples of nomenclature, even in those units that do not immediately 
influence the binomial nomenclature of the species. 

Some of the names of families, initially accepted or even proposed 
by the author himself, appear to be in disaccord with the pertinent 
rules governing the naming of families (Art. 23), and had to be 
changed accordingly. In other cases, the type concept was involved 
when certain genera were transferred into other families, and the 
name of the family had to be changed even though the larger number 
of genera and species belongs to the family whose name must disap- 
pear. Family names that were proposed at a time when the rules for 
the formation of family names were not yet formulated, and were, 
accordingly, not given the correct ending (in aceae), are generally 
admitted as validly published, and the corresponding change in the 
ending is made, wherever necessary, in the same way as this appears 
to be admissible in the case of incorrectly tormed specific names 
{consisting of two words, misspelled, ete.). This goes mainly for the 





126 LILLOA XXII (1949) 


families that have been proposed by Roze (1876) who gave a descrip- 
tion of each of them in a subsequent paper, indicating several genera 
belonging in each of the families. On the other hand, the family 
names proposed by van Overeem in his later papers, cannot be 
considered as validly published since they have no description 
accompanying the names which are consequently «nomina nuda». All 
these considerations made it necessary to abandon the family name 
Leucocoprinaceae in favor of Agaricaceae, and Rhodogoniosporaceae in 
favor of Rhodophyllaceae. 

Generally, it is felt that, if ever, nomenclature must be brought 
into accordance with the rules — now. There are so many changes 
in the taxonomic field that a few additional changes on the basis of 
legality will pass almost unnoticed. In the opinion of the majority of 
those concerned with issues of nomenclatorial order, it is bad policy 
to keep inconvenient but legal names in the dark, hoping that nobody 
will discover them, They will eventually be brought to light, and 
this will be at a time when the consequences will be felt much more 
severely. It is true that these consequences can then be corrected by 
conservation. But it is the general consensus that conservations 
should be kept at a minimam, and, besides, there is in the Rules no 
provision made for the conservation of specific names —and there 
should not be. 
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SPECIAL PART 


THE FAMILIES, GENERA, AND SPECIES OF THE « AGARICALES> 
IN SYSTEMATIC ARRANGEMENT 


Order: AGARICALES Clements 
Genera of Fungi, p. 102, 1909; sensu str. Rea, Brit. Bas., p. xi, 1922. 


This order was first proposed in the North American Flora in 
parentheses, and without a diagnosis, but the meaning was the same 
as in Clements’s survey, ie. a valid order name for what was then 
called the Hymenomycetes. Since the word Agaricales in itself indi- 
cates the type family (Agaricaceae) and the type genus (Agaricus), 
it is obvious that we have to use it for the order containing the genus 
Agaricus and the family Ayaricaceae, i.e. for the order which we 
are treating in this book. However, it appears that in their old 
delimitation neither Hymenomycetes nor Agaricales were acceptable. 
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It has been shown before that the division of the homobasidial 
Basidiomycetes into Gustromycetes and Hymenomycetes is arbitrary, 
and some may find it preferable to divide the Lu-Hymeniales R. 
Maire ex Lotsy, em. in Gymnocarpi (Pers. ex) Pat. and Gastropi- 
leati Bond. & Sing. (nom, nud.) as was (ad int.) suggested in a recent 
paper’) as a counterproposal. The word Agaricales, still used as an 
order, was later emended to contain all of Clements’s Agaricales 
minus the Gasteromycetales and Aphyllophorales of Rea’s classifi- 
cation, This is the sense in which it is used here, and this is also 
the way it is used by most modern taxonomists as far as they are 
independent specialists (Konrad & Maublane; R. Maire, ete.) of this 
group. Only a few have gone one step farther. They distinguish two 
smaller orders from the remainder of the Agaricales, i.e, the Boleta- 
les (Gilbert), the Asterosporales (or Asterosporés) of Malengon, and 
the Agaricales sensu str. The author believes that the distinction of 
an autonomous order Boletales is at least premature. In fact, the 
Boletales are undoubtedly closely related to certain families of Aga- 
ricales, and even the compromise solution of subdividing the Agari- 
cales into two suborders Boletineae Rea and Agaricineae auct. as 
accepted by the author in 1936 does not express the real affinities. 
‘There is no necessity at present to distinguish suborders. The order 
Asterosporales, meant to contain the Russulaceae and the correspond- 
ing gastromycetoid family called Astrogastraceae by Malengon and 
Heim, appears to be much more justified than the order Boletales. 
‘There is no close affinity between the Russulaceae and the remaining 
families of the Agaricales, at least not as close an affinity as observed 
between the remaining families. On the other hand, it may be prefer- 
able to be somewhat hesitant in piecing together gastromycetoid 
families and agaricoid families to «mixed» units of a higher taxo- 
nomic level at the present time. While there is no doubt about the 
actual affinity of the two families in question, —there is also no 
doubt about other «mixed » groups such as Rhizopogonaceae plus 
Boletaceae-Strobilomycetaceae ; though in this case, it would be extre- 
mely difficult to define the limits of the groups obtained — it is a 
half-hearted * and inconsistent solution to single out the Asterospo- 














* Bonpanznw, A. & R. SINGER, Zur Systematik der Polyporaceae, Ann. Myo, 
39: 43, 1941. 

* As soon as it will be possible to delimit « mixed groups » of this order, we 
shall see the Agaricales fall apart, the fragments being: 1. Asterosporales (or 
rather the valid name Russulales), 2. Boletales sensu lato (including Rhizopogo- 
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rales merely on the grounds that they are easier to delimit. At the 
present time, the Russulaceae are still generally considered as part 
of the «agaries», i. e. representatives of the order Agaricales, and 
while admitting their relative isolation, the author does not at 
present separate them nomenclatorially (as in contrast to phyloge- 
netically) from the bulk of the Agaricales. 

A slight emendation in the sense of the order Agaricales has also 
been made on behalf of certain isolated genera that have thus far 
been considered as belonging to the Cyphellineae, «'Thelephora- 
eae», Clavariaceae, etc. These are in the opinion of the author as 
well as of others (Patonillard, Romagnesi, Donk, Krieger) nothing 
but representatives of the family Tricholomataceae, especially of the 
tribes Hemimyceneae and Myceneae *. Since at least some of them 
seem to be perfectly gymnocarpous and lacking any trace of lamel- 
lae or pores, it is hard to shortly summarize the difference between 
these groups and the corresponding aphyllophoraceous groups. How- 
ever, the decisive reasons for their addition to the Agaricales are 
these: 

1. Presence of hairs on the sterile surfaces that are almost perfect- 
ly like those of tricholomataceus genera such as Marasmiellus, Chae- 
tocalathus, etc., or of dermatocystidia that correspond to those in the 
Tricholomataceae. 

2. The similarity in appearance and development between the asti- 
pitate species of Chaetocalathus and certain agaricoid Cyphellae on 
‘one hand, and between certain irregularly pileate species of Maras- 
miellus and the species of Physalacria on the other hand. 

3. The fact that in some undoubtedly agaricoid species of Mycena, 
Marasmiellus and Marasmius, the hymenophore is absent in certain 
populations or individual carpophores, especially the young (but 
already sporulating) ones, and the fact that genera without a differ- 








naceae, ete.), 3. An order containing the family Amanitaceae, 4. Agaricales sen- 
su strictissimo (Agaricaceae, Bolbitiaceae, Coprinaceae, ete. plus Secotiaceae, Mon- 
tagnea, ete.) and perhaps a group for Crepidotaceae, Hygrophoraceae and Tricho- 
Tomataceae which may, however, rather be combined with either the group con- 
taining the Amanitaceae, or that containing the Pazillaceae which will probably be 
the Boletales. It is the author’s firm conviction that this tentative « classifi- 
cation of the future» is definitely premature for all practical purposes. 

°* It is amazing how far convergence of characters in species with similar habit 
and habitat can go. Some species of Dasyscypha (Discomycetes) show remarkable 
similarities in external appearance, in margiual hairs and general structure. 
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entiated hymenophore are found to be parallel to Marasmius (Hyme- 
nogloea) and Marasmiellus (Cymatella). 

4, All important anatomical and microchemical characters in the 
reduced forms and in the forms of Trickolomataceae to which they are 
supposed to be related, are identical. Among these are: pseudoamy: 
loidity of the hairs: presence of clamp connections, epicutis of the 
pileus of the Rameales-type (see genus Marasmiellus), and, valid for 
all of these forms, presence of basidioles of the Collybia-Marasmius- 
type (i. e. fusoid). 

















ing from the various emendations of 
the limits of the Agaricales, a diagnosis embracing all forms con 
sidered as belonging in this group is attempted in the following para- 
graph: 

Carpophores aunual, never eftus 
stipitate-pileate, or pileate with reduced stipe whereby the pileus 
assumes an ostreate or cup-shaped appearance and sometimes de- 
ipe on the pileus (sterile side) : 0.5 mm to 500mm in 
diameter and 1.500 mm in height, membranous, or fleshy, or fleshy- 
tongh, rarely almost leathery in consistency, and occasionally partly 
or entirely gelatinons, but never woody or carbonaceous; in most 
cases with a distinct and well developed hymenophore which is 
mostly lamellate, mor Dut still often) tubutose (porous), and 
then the trama or the spores amyloid or the hymenophore more or 
Jess bilateral; very rarely venose or absent (aud in these eases with 
all anatomical characters in common with affine lamellate species ov 
genera)”. Species with pseudostipe Iways thin, sabmembranous 
to flexible-tough, or fleshy-tragile, or partly gelatinous, never thick 
and corky-tough; and their spores are often amyloid or pseudo- 
amyloid, or the lamellae are longitudinally split, or the hairs of the 
sterile surface are pseudoamyloid, or beset with calcium oxalate 
erystals; volva sometimes presen rginal veil sometimes present ; 
indusium sometimes present; pelticular veil or cortina sometimes 
present; pseudorhiza, or a sclerotium sometimes present. 

Spores with evenly rounded outside, or nodalose, nodose-stellate, 
Angular; smooth or nodulose-rough, spinose, echinate, finely echinu- 
late, warty, punctate, longitudinally ridged, or with a fragmentary 
or complete network (reticulate), with short interrupted ridges, or 
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with warts connected with very fine anastomosing lines ; isodiametrie 
Hipsoid or slightly ovoid, also 








to strongly elongate, most frequently 
often subglobose or cylindrie with rounded ends, or subfuseid to 
fusoid, with or without suprahilar depression or applanation, hetero- 
tropic and axillarly asymmetric (i. e. the geometrical axis at the 
lower end not touching the point of attachment of the hilar ap- 
pendage), rarely subsymmetric, truncate at the upper end, especially 
when provided with a germ pore, or non-trancate; wall very thin 
(beyond the size of measurability by ocular micrometer and oil im- 
mersion lens), thin, somewhat thickened (0.5-1.0 1), or thick, simple 
or compound, i. ¢, either stratose and consisting of an endo- and an 
episporium, or with imbedded heterogeneous ornamentations (most- 
y Short spines), if stratose more often than not provided with a 





























gerin pore or a callus, exceptionally with 2-3 germ pores, amyloid, 
pseudoamyloid or nonamyloid, formed continuously during the life 
time of the carpophore, or, especially in reviving (light spored) carpo- 
phores, formed only during a short fertile period or several suc 
periods, Aside from basidiospores, chlamydospores are sometimes 
formed in the hymenophore or in the surface of the pilens; oidia and 
i formed, but not distinctive. 
stricted to cylindrically attenuate abov 
(false Urnigera-ty pe), (1)-243)-4 spored, always chiastic, with the third 
division asually taking place in the sterigmata before the entering 
of the (nsnally) four nuclei (resulting in the second division) into 
the four spores (whereby one of the resulting nuclei turns back into 
the basidiam to degencrate: species with uninucleate spores), or 
with the third division taking pla Sat their maturity 
(species with binneleate spo 
re not strongly elongate; with or without a clamp 
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half-sickle-shaped ste- 





rigmata which 
between the last tramal or sabhymenial cell and the basidiam, with 
‘ov more often without carminophilous gramulosity, unicellular, in the 
immature stage (without sterigmata) either narrowly clavate or fnsoid 
thin walled, rarely thick-walled, sometimes regularly interrupted by 
psendoparaphyses, or with interspersed cystidia of various types, or 
tidia, ete.); the edge of 
phous or almost hetero- 














with psendocystidia (macro-eystidia, gloeoey 
the lamellae or pore walls often heterome 
morphous, with cheilocystidia. 

Trama more commonly than not consisting of both fundamental and 
connective tissue, frequently with oleiferous hyphae, laticiferous 








hyphae, and other elements of the condneting system; fundamental 
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tissue often consisting of sphaerocysts (Russulaceae), or of large 
elements, in the latter ease these often coenobial (multinucleate), 
especially in the stipe; the hyphae sometimes slightly gelatinized 
with thiek walls, or imbedded in a gelatinous mass and then usually 
thin-walled ; amyloid or nonamyloid ; hyphae with clamp connections 
or without them. Hymenophoral trama bilateral, inverse, regular, 
irregular, or intermixed. Subhymeninm present or more rarely absent, 
either ramose (filamentous), cellular, or intermixed, Hymenopodium 
either present, or more often absent. 

Cortical layers of the pilens and the stipe either little differenti- 
ated, or dense, or forming a cutis, or a trichodermium, or a hymeni- 
form layer, or an epithelinm, often divided into two to rarely three 
layers, and sometimes covered by ren 
outermost hiyer (mostly the 
tidia or dermatopseudocystidia, or 
hair-like bodies sometimes psendoamy 
other epicuticnlar hyphae often gelatin 
nous mass. 











ainders of the velar layer: the 
utis) often containing dermatocys- 








like bodies; the walls of the 
i to amyloid; the walls of 
ed or imbedded in a gelati- 






Mycelial tomentum present or almost absent at the base of the 
stipe and consisting of thin- to moderately thick-walled, filamentous, 
multiseptate or very long hyaline or colored hyphae. Mycelium fila- 
mentons, rarely forming selerotia or psendosclerotia, stilboids, or 
omorphs, normally divided into two phases, the first resulting 
from the germination of the spores; the second from the copulation 
of two hyphae of the haploid mycelinn 
Parasitic on the roots of trees, on tl 














roots of herbaceous plants, 
shrubs, ete., also on trunks of trees, on stems of herbaceous plants 
and shrubs, even on twigs and leaves of living plants or their fruits ; 
algo saprophytically on all kinds of plant débris (even animal débris 
such as bones, hair), often very specialized as to species and organ 
of the host, also on dung, also on thiuly scattered organic matter on 
sand, rocks, on living trees, pavement, ete., or on the naked earth in 
Pastnres, meadows, steppes, tundras, deserts, gardens, roadsides, 
greenhouses, cellars, often on various artificial matter such as some 
Dlasties, sawdust, wooden structures, putty, charcoal heaps, ropes, 
clothing, ete.; or in close connection with stands of mosses such as 
Sphagnum, Polytrichum, etc., or Pteridophyta such as Pteris, Osmun- 
da, ete.; or in symbiosis with Coniferae (mycorrhiza ectotrophic), 
Dicotyledones (mycorrhiza ectotrophic), or Monocotyledones (orchids ; 
mycorrhiza endotrophic), but never in symbiosis with Algae (i. e, 
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never lichenized). In all zones and continents, altitudes and plant 
societies, but never truly aquatic. Life cycle never truly dioecie 
as faras known, but sometimes with a leaf-parasitic or twig-parasitic 
phase on a definite host plant, and a saprophytic, sexual phase on 
forest humus. Fruiting periods mostly highly seasonal in the boreal 
and in the temperate as well as in the tropical zones. 


KEY TO THE FAMILIES 


A 
with or without an amyloid exosporial ornamentat 
out clamp connections. 
B. Trama of the hymenophore bilateral, with a lateral layer of diverging 
hyphae; this outer layer or the mediostratum sometimes reduced, and 
then a strongly developed, irregular to intermixed hymenopodium present 
and the lamellae either thick and obtuse, or strongly forked. 
€C. Hymenophore lamellate; lamellae more or less decurrent, often 
rather distant, thick and waxy; pileus often viscid or glutinons ; 
spore print white ; spores smooth, non-amyloid ; numerous clamp con- 
nections; basidia abnormally long (abont six times as long as the 
spore length in an average) Hygrophoraceae, p. p. (p. 141) 

€, Fungi never combiuing the characters indicated above, 
D. Lamellae deeply decurrent to adnexed, not free; spores uni- 

nnoleate, amyloid ; veil well developed, sometimes double, 
Tricholomataceae (Miannularieae) (yy. 155, 
D. Not combining the above characters. 
E. Hymenophore lamellate 

F. Hymeuophore free or almost so; trama often with iso- 
lated elements of the fundamental tissue ; spores often 

y re rarely cream color, pink or 
greenish in print ; veil often well developed. 

Amanitaceae (p. 

F. Hymenophore not free, usually decurrent ; trama never 
with isolated elements of the fundamental tissue ; spore 
never amyloid, rarely pare white or cream color 
print, usually between «chamois» and deeper brown, 

ick ; veil well developed or » 

setions present, 

Paxillaceae (p. 624) (mostly) 

1. Spores completely hyaline under oil immersion lens, smooth and not angular 
in any view ; lamellae not repeatedly forked ; or: spores not quite hyaline 
and thick walled, not always quite smooth but never angular, and then lamel- 
lae with strong concentric anastomoses, more rarely without them, and basi 
dia with rather thick walls, (see Tricholomataceae) 

1, Not so 

2. Spores more or less brownish under the micro: 
















































deep olive or h 
G. Clamp com 

















ope, smooth or not; 
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KOH and NH,OH almost negative with all parts of the earpophore; 
lamellae usually distinct and simple ; coscinoids noue, (see Crepidotaceae) 
2. Spores or reactions not as above ; lamellae usually more or less anasto- 

mosing, or coscinoids present. 
3. NH,OH uot blue on cuticle. Paxillaceae 
3, NH|OH bright blue on fresh cuticle of pilens. (see Boletaceae) 

G. Clamp connections absent. 

Gomphidiaceae (p. 634) (mostly) 
1, Spores deep rustbrown to usually almost black in print ; lawellae rather thick 
and often obtuse at the edge, rather distant; eystidia present, scattered to 
namerous, usually voluminous and elongate; mycorrhiza constantly with 











conifers. Gomphidiaceae 

1, Not combining the above characters. 
Spore print deep olive. (see Strobilomycetaceae and Boletaceae) 
2, Spore priut «chamois» or deeper brown (not nearly black), or some 
shade of sordid pink. (cf. Rhodophyllaceae and Paxitlaceae) 


E. Hymenophore tabulose 
H. Spores with some kind of ornamentati. 
Strobilomycetaceae (p. 688) (1ostly) 
1. Cystidia prominent ; basidia thin walled ; concen 
equal height. mycetaceae 
1. Cystidia not prominent ; basidia rather thick walled ; concentric hymenophor- 
al walls mach lower than the’ radiating walls (lamellae) or even indistinct. 
(seo Tricholomataceae) 

H. Spores without any ornamentation. 
Boletaceae (p. 641) (mostly) 

1, Spore print « warm sepia », « hazel » (Ridgway), or black. 
(see Strodilomycetaceae) 

















1. Spore priut some other color. 
2. Spore print with au olivaceous tinge. 
3. Spores broadly fasoid, with suprahilar depression, strongly colored 
(deep melleous to light chestnut, or sepia under the microscope), 
with an incomplete germ pore or with acuminate apex, with rather 
thick (1 or thicker in completely mature spores) wall; hyphae al- 
ways without clamp connections ; hymenophore always strongly ven- 
tricose ; stipe never ventricose-bulbous ; hymenial elements usually 
comparatively voluminons. (see Strobilomycetaceae) 
3. Not combining all these characters. Boletaceae 
2. Spore print without an olivaceous tinge. Boletaceae 
B. Trama not Dilateral; hymenopodium, if present, consisting of parallel 
or subparallel hyphae. 

‘Trama of the hymenophore inverse ; spore print pink ; spores stra- 

\eous ander the microscope ; lamellae free, thin. 
Amanitaceae (p. 377) (Plutecae) 
‘Trama of the hymenophore not inverse; spore print pink or some 
other color; spores stramineous or some other color; lamellae free or 
not, thin or thie! 
J-Spores angular from whatever side they are observed, or angu- 
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lar only from an end-view (longitudinal axis pointing to the 

objective), with the longitadinal sides of the spores either rough 

(finely warted) or not ornamented, spore walls never amyloid ; 

spore print pink. Rhodophyllaceae (). 601) 
J. Nob combining these characters: 

K. Spores pseudoamyloid, but psendoamyloid epicnticular ele- 
ments absent; lamellae free ; annular veil or velar floceons 
usually present. Agaricaceae p. p. (p- 406) 

K. Spores and lamellae not ax above. 

L. Spore print pure white; spores nonamyloid with thin 
walls; hyphae with namerous elamp counections ; ba 
dia long in relation to the length of the spores (about 

1 as the spores) ; lamellae (because of 
vial layer) rather thick and of a waxy 
ever free ; pilens and stipe often viscid ; 
the side of the lamellae none, or inconspien- 
ous; pigment of the whole carpophore often a very 
bright red or yellow. 
Hygrophoraceae p. p. (p. 141) (mostly). 
1, Veil present, or with a hymeniform epicutis, or with diverticulate hyphae 
forming an epientis. (see Tricholomataceae) 
1, Veil none, without a hymeniform epicutis, or with a somewhat hymeniform 
epicutis in which the eloments are loosely arranged and imbedded in a gelat 
noms mass ; diverticulate hyphae none, Aygrophoraceae 
L. Not combining the above characters, 

M. Spore print pure white, eream color, pale pink to 
brownish pink, green, purplish-ros 
A pale drab, spores never with a germ pore, more 
‘often aninueleate than binucleate, 

Tricholomataceae p. p. (p- 155) (mostly) 




















the thick hy 
consisteney, 



































1, Lamellae decurrent, repeatedly forked ; spores small, smooth, nonamyloid ; 
trama rather soft as in the boletes, nonamyloid ; hyphae with clamp connect= 
ions. (see Paritlacene) 







1, Not combining these 
2. Lamellae free ; v 


jaracters. 





1 present ; cuticle w 





sphacrocysts or hymeniform, 
(see Agaricaceae) 
2, Not combining these characters. 

3, Pilens and stipe, or very rarely stipe alone, covered with a mealy 
or farfaraceous coating that consists mainly of sphaerocysts ; veil 
present ; spores usually small, rarely medinm (aronnd 10), nonamy- 
oid oF amyloid or weakly psendoamyloid, smooth, white or whitish 
in print. (see Agaricacear) 

3. Not combining these characters. 

4. Spores pink or sordid pink with moderately th 
rather voluminous ; clamp connections usnally none; veil none ; 
characters in general similar to those of certain species with 
angular spores. (ef. Rkodophytlaceae) 
Not combining these characters. 





n wall; basidin 
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fe bull’; veil cortineid ; spore print 
(see Cortinariaceae) 


Stipe with a 
cream color 
Not combining these characters. 
6. Spore print rasset pink or purplish pi 
lar; spores with germ pore which may oceasio 
(see Coprinaceae) 














De indistinet 


6. Not comb 





these characters. 











7. Not combining these characters 
8. Cortina present ; spore wall with an epispori- 
tum and an endosporiam, pale stramineons 
under the microscope; thick-walled cystidia 
present, (see Cortinariaceae) 

8, Not combining these characters, * 

9. Basidia six times as long ay the spores or 
longer; lamellae decurrent, distant, not 
repeatedly forked, thick; veil none ; clamp 

present ; hymenophoral tr 
intermixed-irregalar; cystidia none of av 
kind ; cuticle dense, glabrous, 
(see Hygrophoracene) 
9. Not combining these characters. 
10. Spores small, rongh, nonamyloid ; 
Jes characteristic, shaped ay in 
Melanolewea (with crystalline eapitel- 
tw j clamp connections 
present ; habit of the carpophores ax 
in Lepiota. (see Agaricacear) 
ot combining these characters. 
Tricholomatacene 
xillaccons, melleons, ochraceous to 
hi, cinnamon, bright 
rusty, rasty brown, ferraginous fuscous, purplish 
faseons, deep fuseons to black, ei 
deep Lilac to blackish lilae ; spores mostly binnel 














conneel na 








eystidl 











3 veil prese 


















namon brown, 














ate at the time of discharge. 

N. Spores with germ pore, with or without 
trnneate apex. 

0. Hymenophore of the inaequihymeniiferous 


type; spores deep fuseous or black. 

Coprinaceae p. p. (p. 452). 

0. Not combining these characters. 
P. Epieutis consisting of filamentous, 

repent hyphae. 

Q. Lamellae free ; volva or annular 
1, or both, usually present; 
spore print purplish brown (warm 
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1, Context rather dry and somewhat t 
ground ; pilens globose to eylindrie or 
ty with longitudinal cracks, never expanding ; spores 
bright rusty: 

1, Not combini 












1g these charactors. 
(but ef, Bolbitiaceae, if 

PLE 

or an epithel 
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sepia); spores ellipsoid or ovoid, 
or subglobose, smooth ; cheilocys- 
tidia absent or rather inconspien- 
‘ous, vesicnlose or catennlate, or 
in the contrary very volaminons 
but then very variable and fuga- 
cious; basidia jsmall ; eystidia 
usnally none, ehrysocystidia never 
present. 
Agaricaceae p. p. (p. 406). 
Q. Lamellae subfree to decurrent ; 
annulus present or absent ; volva 
© ; spore print purplish brown, 
‘or some other color ; cheilocysti- 
dia nsnally present and well deve- 
loped, asually making the edge of 
the lamellae more or less hetero- 
morphous or subheteromorphou 
basidia rather small to rather 
large, sometimes very broad and 
voluminous; eystidia absent, or 
present, and in the latter case 
mostly representing the type 
« chrysooystid 
Strophariaceae (p. 495) (mostly 
h; growing in arid regions on the 
nig-fusoid, opening late, after maturi- 
NHOH melleous or 
(see Bot 
Strophariaceae 
ores are warty). 
utis hymeniform, ora hymeninm, 



































jacear) 











R. Spore priut bright rusty to deep 
ferrnginous, or ferruginons-fas- 
is, or argilaceous brown (with 
‘ont a purplish tinge). 
Bolbitiaceae (p. 475). 
R. Spore print pnrplish fuscons, 
deep fnscous to black, or rarely 
ink or purplish rose color, 
discolored to livid grayish in 
H,80,, 9 black or deep pur- 
plish fascous and remaining so in 
H,SO, 
Coprinaceae p. p. (py. 452) (mostly). 








russet- 





1, Lamellae free or subfree; spores + subangniar or nodnlose when seen in 


profile 





catenulate ; volva none. (nee Agaricacrae) 
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1, Lameliae subfree to subdecurrent ; spores subangular or with oval, elliptical, 





x warty, never nodulose ; cheilocystidia 

always conspicnous bnt not eatennlate ; volva present-or absent. Copr 
N. Spores withont a germ pore 

S. Spores neither bright rusty in pri 

with a plage, nor with a snperficial orua- 

mentation (warty), nor nodulose ; cuticle 

lier hymeniform uor in palisade, nor 


cylindrical, ete. outline, someti 








t.nor 




















tuloids never present. 
Crepidotace: 
L often present 5 enti 





(1, 584) (mostly) 
re or Lean viscid 








1, Spores melleons ; stipe central ; 

to glutinons ; cheilocystidia conspien 

2, Spores fascous-ferrugineous in print. (see Strophariaceae) 

2, Spores sordid argillaceons-brown in pri (see Cortinariaceae) 

1. Not eo ig these characte 
3, Stipe eccentric or literal, or almost absent. 

4, Bright yellow pigment, easily dissolving in NH,OH present ; 
th, with double wall, rather deep colored ; 
ent ; hyphae with clamp eonnectio 

(see Strophariacear) 
1 these characters Crepidotaceae 


















spores su cheilocyse 


tidia very promi 











4. Not combin 
8, Stipe central. 
1s radiately fibrillose or 
ouble wall and smooth, not pale brownish bat well 
red under the microscope, not collapsing easily ; odor 
not raphanaceoux, (see Cortinariaceae) 
BN ng the above characters. 
basidinm wall rather thick ; habit myeenoid 
jlamellae intervenose. (see Trichalomataceae) 
¢ these characters. Crepidot 
ightest rasty in print, or with 
warty ornamentation, or with 
plage, or nodalose — or with an even outline 
and not bright rusty 
out a superficial warty ornamentation and 
withont « plage, but then either with « 
hymeniform or palisadie epicutis, or with 
epitheliam ‘or darkening with alkalis, or 
with truly cortinoid veil, or with charac- 
teristic metaloids. 
Cortinariaceae (p. 522) (mostly). 
1. Habit plearotoid ; spore print not bright rusty. (see Crepidotaccae) 
1, Not combining all these characters. 
2. Chrysocystidia present. (see Strophariaceae) 
2. Chrysoeystidi 





ose oF sqnarrulose ; spores 








































138 LILLOA XXIL (1919) 


3. Epientis cellular and spores in mass purplish fuseons to black. 
(see under «0 ») 

tis cellular, or not ; spores in mass never with a purplish tinge, 
or nearly black. Cortinariaceae 

A. Trama of the pileus and stipe heteromerons, nonamgloid ; spores always 
with an exosporial ornamentation that is amyloid; hyphae always without 
clamp connections. Lamellae often all equal and at the same time numerous 5 
latex often present in the earpophores. Russulaceae (p. 697). 























SURVEY OF THY FAMILIES AND GENERA OF THE © AGARICALES > 


Family 1. HYGROPHORACEAE 
Genera: 1. Hygrophoras, 2. Camarophyllns, 3. Neohygrophorus, 
4. Hygrocybe, 5. Bertrandia. 





Family 2. TRICHOLOMATACEAE 
‘Tribus: Lyophylleae 
Genera : 6. Lyophyllum, 7. Calocybe, 8. Asterophora, 
‘Tribus: Clitocybeae 
Subtribus: Clitoeybinae 
Genera: 9, Laccaria, 10. Lampteromyces, 11. Hypsizygux, 12. Om= 
phalotus, 13. Clitocybe, 14. Lepista, 15. Trickolomopsis, 
16. Collybia, 17. Pleuroeybella, 18. Nothopanus, 19. An- 
thracophyllum, 20. Trogia. 
Subtribas: Trickolomatinae 
Henera: 21, Omphalina, 22. Armillariella, 23. Tricholoma, 24. Po- 
dabrella, 25. Plenrocollybia, 26. Callistosporinm. 
‘Tribus : Leucopaxilles 
Genera: 27. Cantharellula, 28. Leucoparitins, 29, Lentinellus, 
(0. Melanolenca. 
‘Tribus: Resupinateae 
Genera: 31. Resupinatus, 32. Hohenbuchetia. 
‘Tribus: Panelleae 
Genera : 33. Panellus, 34. Dietyopanns. 
‘Tribus: Schizophylleae 
Genus: 35. Sehizophython. 
‘Tribus: Lentineae 
Genera : 36. Tectella, 37. Phyllotopsix, 38. Plenrotus, 30. Panns, 
40. Lentinus, 41, Geopetalum, 42, Asterotus. 
‘Tribus: Hemimyceneae 
Genera: 43. Oudemansiella, 44. Xerula, 45. Mycenella, 46. Ma- 
rasmiellus, 47. Micromphale, 48. Flammulina, 49. Ma- 
crocystidia, 50. Phacomycena, 51. Lactocollybia. Reduced 
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|. Cymatella, 5%. Flagelloscypha, 54. Physa- 





seri 
lacria. 
‘Tribus: Myceneae 
Subtribus : Marasmiinae 
Genera: 55. Psewdohiatula, 56. Marasmius, 57. Crinipellis, 58. 
Chaetocalathus. Reduced series : 59. Hymenogloca, 60. 
Lacknella, 61, Merismodes. 
Subtribus : Myceninae 
Genera : 62. Delicatula, 63. Fayodia, 64. Hydropus, 65. Mycena, 
66. Poromycena, 67. Bacospora, 68. Xeromphalina, 69. 
Heimiomyces, 10. Filoboletus. 
‘Tribus : Biannularieae 
Genera : 71. Catathelasma, 72. Armillaria, 


Family 3. AMANITACEAE 
‘Tribus: Amaniteae 
Genera: 73. Amanita, 74, Limacella, 75. 
dotus. 
‘Tribus: Pluteeae 
Genera: 77. Volrariella, 78. Chamacota, 79. Plutens, 


Family 4. AGARICACEAE 
‘Tribus: Leucocoprinea 
Genera: 80, Clarkeinda, 81. Chlorophytum, 82. Macrolepiota, 
83. Lencoagaricns, 84. Lencocoprinus. 
‘Tribus: Agariceae 
Genera: 85. Agaricus, $6. Cystoagariens, 87. Melanophytlum, 
‘Tribus: Lepioteae 
Genera: 88, Psendobacospora, 89. Lepiota. 
‘Tribus : Cystodermateae 
Genera : 90. Drosella, 91. Smithiomyces, 92. Cystoderma, 93. 
Phacolepiota, 94. Ripartitelia. 


Family 5. COPRINACEAE 
Subfamily : Coprinoideae 
Genera : 95, Xerocoprinus, 96. Coprinns. 
mily : Psathyrelloideae 
Genera: 97. Pseudocoprinux, 98. Macrometrula, 99. Psathyrelia. 
Snbfamily : Panaeoloideae 
Genera: 100, Panaeolina, 101. Panaeolus, 102. Copelandia, 103. 
Anellaria. 
Family 6. BOLBITIACEAE 
Genera: 104. Cyttarophyllium, 105. Conocybe, 106. Galerella, 107. 
Pholiotina, 108. Tubariopsis, 109. Bolbitius, 110. Agro- 
eye. 











rermitomyces, 76, Ttho= 











Sabi 
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Family 7. STROPHARIACEAE 
Subfamily + Stropharivideae 
Genera: 111, Stropharia, 12. Naematolowa, 113. Psilocybe, V4. 
Deconica, 115. Melanotus. 
+ Pholiotoideae 
+116, Pholiota, 117, Kuehneromyces, 118. Plenroflammuta. 


y 8. CORTINARIACEAE 
‘Tribus: Inocybeae 

Genera: 119. Inocybe, 120. Hebeloma, 121. Alnicola, 122. Nan- 

covia. 
ribus: Cortinarieae 
Genera: 123, Rozites, 124, Cortinarius, 125. 
Sa. Deseolea, 126. Gymunopilus, 127. Phaecocollybia, 
128, Pyrrhoglossum, 129. Galerina, 130, Phacomarax- 


mius. 


Family 9, CREPIDOTACEAE 
Genera: 131, Tubavia, 182. Kipartites, 188. Crepidotus, 134, 


Plenrotellus. 


ily 10. RHODOPHYLLACEAE 
Genera: 135. Clitopilus, 136. Rhodocybe, 187. Khodophyllus, 


Family 11. PAXILLACEAE 
Genera: 138, Hygrophoropsis, 139. Parillus, 140. Linderomyces, 
141. Neoparillus. 


Family 12. GOMPHIDIACEAE 
Genera : 142. Cystogomphus, 1 


Family 13. BOLETACEAE 
Subfamily : @yrodontoideae 
Genera: 144. Gyroporus, 145 
don, 147. Gyrodon. 
Subfamily : Suilloideae 
Genera ; 148. Psiloboletinus, 149. Boletinns, 
Subfamily : Xerocomoideae 
Genera 
Subfamily : Boletoideae 
nera: 153. Phlebopus, 154. Pulveroboletus, 
Xanthoconium, 1 


Family 14. STROBILOMYCETACEAE 
Genera: 159. Strobilomyces, 160. Porphyrellus, 161, Boletellus. 


Family 15. RUSSULACEAE 


Genera : 162. Russula, 163. Lactarius. 























Leucocortinarins, 















mphidins. 





Phacogyroporus, 146. Pavayyro- 








Suillus. 





Xerocomus. 





- Phylloporus, 1 





Boletus, 156. 


- Leceinum. 








+ Tytopilus, 1 
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HYGROPHORACEAE Roze 





{ut Hygrophorées) Bull. Soe, Bot. Fr. 23: 51, 1876, nom. nnd. ; ibid., p. 
110, 1876; R. Maire, (nt Hygrophoracées) Mull. Soc. Mye. Fr., Tabl. 
1901, nom. nud. ; Meck. cyt. ot tax. sur les Rasidiomyettes, Paris p. 114, 
1902; Lotsy, Fortr. Bot. Stammesgesch., p. 706, 1907. 





‘Type genus : Hygrophorus ¥r., Gen. Hym., p. 8, 1836. 

Characters : Pilens often viscid to glutinous, the cuticle consisting 
of radiately arranged, filamentons hyphae, often dense, more rare- 
ly consisting of repent or erect hyphae which are imbedded ina 
gelatinous mass; hymenophore lamellate; lamellae waxy and thick 
{not obtuse unless they are so because of a glutinous layer at the 
edge) because of the unusual length of the basidia (5,57 times as 
long us the spores); b oles filamentous; sterigmata four, or two; 
spores thin walled, small and globose to voluminous and cylindrie, 
most frequently rather inconstant in size and shape and approximate- 
ly ovoid-ellipsoid (cylindric), always smooth, nonamyloid, rarely 
amyloid (and then lamellae distant, purplish drab, and deeurrent ; 
yeil none; hymenophoral trama intermixed irregular, red in KOH); 
eystidia none, or rather inconspicuous ; basidia without carminophil- 
ous granulation; hymenophoral trama irregular to intermixed, or 
regular, or bilateral; stipe snbeartilaginous to fleshy, sometimes 
viseid or glutinous, sometimes veiled, smooth or farfuraceons: 
fibrillose at the apex or longitadinally-striate-fibrillose all over (the 
veiled forms always with bilateral hymenophoral trama); context 
mild or sometimes bitte ly fleshy in consistency at 
least in the pilens; hyphae always nonamyloid, always with numer- 
ous clamp connections; trama homoiomerous without separation: 
zones and never horny or chordaceous. On the ground in woods 
(mycorrhizal only in Hygrophorus), among mosses (frequently among 
Sphagnum), more rarely on decayed wood, charcoal. 

Limits : his family cannot be based on the size of the basidia, 
or the thickness of the lamellae alone. There are other white spored 
groups with the basidia as long as in the Hygrocybes, yet definitely 
hot related to them ; and there are other groups with thick lamellae 
(Lacearia), also not related to the Hygrophoraceae. In the latter, the 
Spores are often echinate, and the basidia are less than 5,5 times 
longer than the spores. In the former, the clamps are lacking at all 
septa, and the affinities of these species are rather with the Tricholo- 
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mataceae (Armillariella, Tricholoma). These species also differ in the 
chemical reactions (generally reacting more actively), and do not fit 
into any of the sections established in Hygrocybe. They were consi- 
dered as Hygrophori only because of the bright colors that may 
remind one in a certain way of Hygrocybe. But it appears that these 
pigments are neither colorimetrically nor chemically identical with 
those found in Hygrocybe. 

The genus Hygrophorus may come close to Clitocybe. In some 
xpecies of Clitocybe a rather distinct divergence of the almost. regu- 
lar hymenophoral trama in its outer regions can be observed, and 
then, the tramal structure may be considered as somewhat, transi- 
tory. In this case, the viscidity of the pileus, a character rare in 
Clitocybe, the relative size of the basidia, the presence or absence of 
a veil (no veil in Clitocybe) will decide. In general, the distinetion ix 
very easy, even to the beginner, or at least becomes evident after 
some experience, The delimitation of Clitocybe and Hygrophorus does 
not represent a taxonomic problem. Hygrophorus russula has often 
been considered as a Tricholoma but without the slightest justi- 
fication. 

‘The genus Gomphidius has been considered as belonging in this 
family by some mycologists, or bas ut least been considered as closely 
related becanse of the thick waxy lamellae and the long basidia. 
the absence of clamp connections, the deep colored spores, 
tidia of the bolete type, the chemical reactions, and many 
other characters ** show that the Gomphidiaceae are closer to the 
Boletaceae than to the Hygrophoraceae. 

The tribus Biannularieae of the Tricholomataceae also has bilate- 
ral trama, However, it also has a veil, amyloid spores, and close to 
crowded lamellae, a combination of characters that is foreign to the 
Hygrophoraceae proper. 

‘The genus Asterophora which was considered by some as belong: 
ing to the Hygrophoraceae is distinguished by the carminophilous 
granulosity of its basidia, The same character can serve as a safe 
means of distinguishing between all Lyophylleae (Tricholomataceae) 
which tend to have rather long basidia at times, and the Aygropho- 
raceac. 

Phylogeny: Hardly anything can be said about the origin of this 
family. On the other hand, it appears that most of the Tricholoma- 


























™ See table on p. 55 in Singer, System der Agaricales, Ann. Myc. 40. 1942. 
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taceae, if not all, are easy to be linked with the genera of the Hy- 
grophoraceae as they are known now, or with theoretical forms 
(with combinations of Hygrophoraceae characters not occurring). 

It is not impossible to derive the Hygrophoraceae from such lamel- 
late forms of the boletaceous circle of affinities as Hygrophoropsis, 
Rhodophyllus. A more satisfactory solution of this problem 1 
however, be expected through further discoveries of species now 
incompletely known or forms still undescribed. The opposite direction 
of evolution, i.e. from the Tricholomataceae to the Hygrophoraceae 
can hardly be accepted since the large size of the basidia, the small 
number of lamellae and many other primitive characters of the Hy- 
grophoraceae cannot be explained in this manner. It also appears 
that the ramification that seems to have taken place, starting from 
the Hygrophoraceac, (toward Oudemansiclla —, toward Tricholoma —, 
toward Clitocybe —, toward Catathelasma —, toward Cantharellula, 
ete.) can not easily be reversed. 
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mseorrhiza 5 
A. Hymenophoral trama 1 
1. Spores amyloid. 3. Neohygrophorus, p. 149 

18. Spores nonamyloid, 
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sisting of narrow hyphae (ap to 7» in 
uterwoven, often to a degree to 
or subde- 
1 pileas and stipe devoid of bright pigments (red, yellow, 
orange) though somet nge fulvous, cinnamon, or sordid 
5 Intex none. 2. Camarophylius, p. AT 
C, Hymenophoral trama subregular (i, e. the hyphae are not qnite 
parallel but still show a re able axillar arrangement, and then 
they are —at least many of them — broader than 7») or strictly 
regular ; pigment often bright colored ; latex sometimes present. 
D. Latex absent ; pseudocyst ; cheilocystidia rarely present. 
4. Hygrocybe, p. 150 
D. Latex present ; psendocystidia present, restricted to the edge 
of the lamellae (as cheilocystidia). 5. Bertrandia p. 155 


C. Hymenophoral trama 
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1, HYGROPHORUS Fr. 


Genera Hymenomye., p. 8, 1836, em. Karst. 

Type species : Hygrophorus eburneus (Bull. es 

Limacivm (Kt. ut tribns) Schroeter in Cohn, Kr; 
p. 530, 188. 





-Fl. Schles., Pilze, 








Characters: Those of the family. Lamellae, adnate-subdecurrent 
to deeply decurrent; hymenophoral trama bilateral; veil often 
present; cystidia very rare, and then inconspicuous ; psendocystidia 
none; spores nonamyloid, Usually growing in the neighborhood of 
trees and forming mycorrhiza with various genera of Cormophyta, 

Development of the carpophores: gymnocarpous in some specie: 
niangiocarpons or psendoangiocarpous in others (Kiihner); 
ungiocarpous in H. hypothejus according to Reijnders. 

Area : Cirenmpolar, boreal to almost subtropical, not obxe 
the tropics. 

Limits: The limits between Hygrophorus and Camarophytlus lave 
occupied the mycologists for many years. The question seems to be 
settled now with the acceptance of Fayod’s anatomical delimitation 
by Lange, Kithner, Singer, and A. H. Smith & Hesler, A certain 
parallelism occurring in these two genera does not necessarily mean 
that they are congeneric. The diflerence between them on the anato- 
mical basis is very strict, and the hiaty 1 them strong enough 
to consider these genera as distinet. 

State of knowledge: Thanks to the efforts of many mycologists in 
Europe and A. H. Smith & Hesler in the United States, the spec 
of Hygrophorus can be considered as rather well known, Below, 
species are listed that undoubtedly belong here and are autonomous. 

Practical importance: As mycorthiza-fungi, the Hygrophori seem 
to be rather selective (three of them occur with lareh exclusively ; 
many with conifers or with frondose trees exclusively, one perhaps 
exclusively with Tilia), few oceur with both Angiospermae and Gym 
nospermac. Consequently, they are likely to become important in fores 
try. All species known are edible as far as they have been tested, 
and H. marzuolus, a spring species oceurring in. mountain forests of 
Abies, is often sold in the markets in the Alps. 
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Sect. 1. CANDIDI Bat. (1910). Pile 
ly pigmented (colored pale ochraceous or pale tan on the dise only, 
rarely becoming deeper colored when dried properly). 

Type species : H. eburnews (Bull. ex Fr.) Fr. 

Subsect. Chrysodontini Sing. (1943). Veil not gelatinous-gluti- 
nous (i. €. not consisting exclusively of a colorless glutinous 1 
Dut floceose or a cortinoid and ¢ 

Type species : H. chrysodon (Batsch ex Fr.) Fr. 

H. chrysodon ( ) Fr, and se 
imperfectly known spec 

Subsect. Pallidini Smith & Hesler (1939), Veil absent and stipe 
dry to somewhat moist, and at time id-slippery to the touch. 

‘Type species : H. sordidus Peck. 

H, subalpinus A, WH, Smith; H. sordidus Veeck; H. subsordidus 
Murr; H. Karstenii Sace, & Cub.z H. albidus Karst.; 1. pusillus 
Peck, and probably also Hl. penarius 

Subsect. Eburnei Bat. (1910) (Albidi Sm. & Hesl.). Stipe with 
a viscid veil, without cortinoid veil, and without a zone of tloe: 
cons at the apex forming a ve 

Type species : H. eburnens (Bull. 

IL, ponderatus Brits, sensu Sm. & Hesl.; H. gliodermus I 
rubropunctus Peck ; IL, eburneus (Bull, ex Fr.) Fr.; probably also 1. 
chrysaspix Metrod. 

Sect, 2. PUDORINI (Bat. ut subsectio) Konr. & Maubl. (1924-37). 
Pilens pink, pale pinkish tan, brownish rose, salmon color, pinkish 
butt, sometimes tending towards tawny, russet or cinnamon, or even 
as dark as clay color or tawny olive (both in the sense of Ridgway), 
Kaiser brown, cameo brown, ete. Stipe without a glutinous veil or 
coating. 

Type species : H. pudorinus (r.) Fr. 

Subsect, Erubescentes Sm. & Iesl. 
haceous purple or pink or testaceous tinge in 
late in these colors. 

H. erubescens (Er.) Fr. 

ex Fr.) Fri; H. russula (Schaef. ex Fr.) 
H. proximus Krieger; I. anarus Sm. 
; H. Kanffmanii Sm. & Hesl.; 1. ne 





s without pigment, or slight- 
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939). Lamellae with vi 
age, or becoming macn- 











Type spe 

Hi. purpurascens (A. & 8. 
Quél.; 1. russuliformis Mui 
& Hesl.; H. erubescens (Fr.) F 
‘moreus (Lasch) Fr. 
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Subsect. Fulvoincarnati Sm. & Hesl. (1939). Lamellae white to 
cream color, occasionally flushed pale pink but usually not in the 
colors indicated for subsection Erubescentes, most frequently white 
or whitish and not spotted. 

Type species : H. pudorinus (Fr.) Fr. 

H. pudorinus (Ev.) Fr.; H. fragrans Murr. (if really different from 
H. pudorinus); H. Queletii Bres.; H. pacificus Sm. &. Hesl.; H. bake- 
rensis Sm. & Hesl.; H. tennesseensis Sm. & Hesl.; H. laricinus Peck; 
H, subisabellinus Sm. & Hesl.; H, subrufescens Peck ; H. roseibrun- 
neus Mure. ; H. arbustivus Fr. 

Sect. 8. DISCOIDEI (Rat. ut subsectio) Konr. & Maubl. (1924 37). 
(Subsect. Lutei Sm. & Hesl.; Brunnei Sm. & Hesl. 1939). Pile 
yellow to red, orange, tawny, russet, or dark pinkish tan, sometimes 
with a flush of live mixed with the above colors, and sometimes fus- 
‘cous but then the lamellae yellow; stipe more or less viscid, often 
with a purely glutinous veil. 

Type species : H. discoideus (Pers. ex Fr.) Fr. 

H. lucorum Kalehbr.; H. speciosus Peck ; H. hypothejus (Fr.) Fr. 
(with var, aureus (Arh, apud Fr.) Imler|; H. subsalmonius Sm. & 
Hesl.; H. diseoideus (Pers. ex Fr.) Fr.; H. vernalis A. H. Smith; 
HL lencophaeus (Scop. ex Fr.) Fr.; H. Lanrae Morgan ; H. variicolor 
Marr, 

Sect. 4. COLORATI Bat. (1910), em. |Olivaceoumbrini (Bat. ut 
subsectio) Konr, & Maubl. (1924-37). Limacium sect. Communia Sing. 
1943]. Pilens olivaceous to faligineous, gray, grayish fuscous. 

Type species : H. olivaceoalbus (Fr.) Fr. 

Subsect. Olivaceoumbrini Bat. (1910). (Luhygrophorus subsect. 
Puliginei Sm. & Hesl. 1939). Stipe with a viscid coating of velar 
origin that is more or less colorless and thoroughly glutinous, 

Type species : H. olivaceoalbus (Fr.) Fr. 

H. olivaceoalbus (Er.) Fr. (also allied species; their relationship is 
not fully understood at present, at least, the authors do not fully 
agree as to their synonymy) ; H. fuligineus Frost in Peek; H. palu- 
dosus Peck ; H. olivaceonitens (Sing.) Sing. (Limacium, Sing. 1943); 
H. megasporus Sm, & Hesl.; H. occidentalis Sm. & Hesl.; H. limaci- 
‘nus (Scop. ex Fr.) Fr.; H. fuscoalbus (Lasch) Fr. 

Subsect. Tephroleuci Bat. (1910). (Sect. Clitocyboides, subsect. 
Atrocinerei Sm. & Hesl. 1939; Limacium, sect. Communia subsect. 
Tephroleucini Sing. 1943; Camarophyllus, sect. Caprini Bat. 1910: 
Hygrophorus sect. Tephroleuci and Caprini Konr. & Maubl. 1924- 
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37). Veil, if present, not completely glutinous, mostly absent and then 
the stipe dry, rarely subviscid and somewhat slippery to the touch. 
‘Type species: H. agathosmus (Fr.) Fr. 

HT, agathosmus (Br.) Fr.; H. pustulatus (Bers, ex Fr.) Fr.; H. mar- 
olus (Er.) Bres.; H. camarophyllus (A. & 8. ex Fr.) Dumée, Grand- 
jean & R. Maire [Agarieas, Fr. 1821; Hygrophorus caprinus (Scop. 
ex Fr.) Fr. ; Camarophyllus, Karst. ; Limacium, Kiihner|s 1. calophyl- 
lus Karst. [[1. camarophyllus var. ealophyllus (Karst.) Konr, & Maub 
H. caprinus var. ealophyllus (Karst.) Quél.; 1 
(Karst.) Sing. . 

















cinm calophyllum 


KeY TO THE SPECIES 


Good keys — though not including the species of Eastern Asia — li 
published recently, and may be consulted (Lloydia 2: 4-7, 19393 ibid, 
Mycol, 41; 2-7, 1943). 








pdm, 


2. CAMAROPHYLLUS (Fr.) Karst. 
Bidr, Pint, Nat. Folk 32: xvii. 1879, 


Type species : C. pratensis (P. 





s. ex Fr.) Karst. 


Syn. Agaricus trib, Clitocybe subtribus Camarophytlus Pr., Syst Mycol. 1: 
1821. 
Hygrophorus teil 








Camarophytins Pr., Epicrisis p. $25, 1838, 


Charaet 





: those of the family; pileus not very brightly colored, 
or r bully orange to almost orange, sometimes sordid livid, or white, 
or dry; lamellae adnato-subdecurrent to decurrent, distant, 
not repeatedly forked ; hymenophoral trama 
least so irregular that the axillar trend is h 
sisting of hyphae with a diameter not larg 
loid, uninucleate (according to Kiihner); 
with age, 4-spored, or 2-spored ; cheile 
tidioles, ete. none; stipe pileus or paler to 
white; veil none; context not reddening when exposed to the air, 
and when treated with KOH, without latex. In open woods, pastures, 
montane meadows, fields, lawns, more rarely (especially in North 
Ameriea) in dense woods, but probably never forming mycorrhiza. 

Development of the carpophores : gymnocarpous in C. borealis 
according to Douglas. 

Area: Mostly in northern temperate climates from the boreal zone 
to the subtropies; probably a 
introduced species in South 
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Limits : The separation from Hygrocybe does not seem to be very 
difficult if it is kept in mind that two correlated macroscopical charae- 
ters (colors and attachment of lamellae) may serve as additional 
criteria for the separation on the basis of the anatomy of the hyme 
nophoral trama. It is usually possible to tell from the external 
characters to which genus a speciinen belongs. 

The group of species around Hygrophorus hymenocephalus Sm. & 
Hesl. which these authors have placed in Camarophyllus has a cuti- 
cle that is unusual in this genus, and the hyphae of the hymenophor- 
al trama reach larger diameters than the trae Camarophylli, Its 
hyphae are devoid of clamp connections. It therefore belongs in the 
Tricholomataceae rather than in the Hygrophoraceac. 

State of knowledge : The typical and well known species were 
called sect. Subturbinata by Lange (1923) and Eu-Camarophyllus by 
Sm, & Hesl, (1942). This group is the only one that is taken into 
consideration in the enumeration of the species given below. Except- 
ing the doubtful species of this group, there are now 12 species in 
Camarophyllus which may be subdivided into sections later but this 
reclassification will take place only after all the doubtful species 
have been revised in a monograph. ‘The recent revision of the Ame- 
rican species by Smith & Hesler was a great advance in this direction. 

Practical importance: None, except for occasional use as edible 
mushrooms by individual collectors, rarely in the market; only C. 
pratensis is widely known as edible. 












SPECIES 


Dull colored species: O. subviolaceus (Peck) Sing. (Hygrophorus, 
Peck); (. Colemanianus (Blox. ex Fr.) Ricken; C. subradiatus (Schum. 
ex Fr.) Karst.; @. reeurvatus (Peck) Murr. (Hygrophorus, Peck; Cli- 
tocybe praticola Murr., Omphalina australis Murr. are forms or varie- 
ties of this species); 0. canescens (Sm. & Hesl.) Sing. (Hygrophorus, 
Sm. & Hesl,). 

Pigmentless or nearly pigmentless species: C. niveus (Scop. ex 
Fr.) Karst.; ©. borealis (Peck) Murr. (if different from @. nivens) ; 
©. niveicolor (Murr.) Sing. (Clitoeybe Murr.; Hygrophorus, Sm. & 
Hesl.) ; C. virgineus (Wulf, in Jacq. ex Fr.) Karst. 

Pale cinnamon to yellow or orange species: C. eremicolor Murr. ; 
©. fulvosiformis Murr.; C. pratensis (Pers. ex Fr.) Karst. [Hygropho- 
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rus, Fr.; Camarophyllus falvosus (Bolt.) ex Murr.; Hygrophorus fi- 
coides (Bull.) ex Schroeter in Cohn]. 


KRY To THE SPECIES 


‘The best key available for North American species is that published in Lloy- 
dia 5: 5-6. 1942 by A. H, Smith & Heste: 





3. NEOHYGROPHORUS Singer, nom. nov., stat. nov. 
: Hygrophorus angelesianus Sm. & Hesl. 





Type speci 
Syn. + Hygrophorus subgenns Peendohygrophorus Sn. & Hest. Lloy 





Characters : those of the preceding genus but spores amyloid ; tra- 
ma reddening with KOH ; hymenophoral trama consisting of hyphae 
often larger than 74 in diameter (reaching 12.5 y. in diameter). On 
the ground, 

Development of’ the carpophores : unknown but probably gymno- 
carpous. 

Area: Western North America (Olympic Mts.). 

Limits: This genus is easily distinguishable from all other Hygro- 
phoraceae by its amyloid spores. The author has studied the type 
specimens of the type species in order to be able to point out possible 
relations with the Tricholomataceac, especially the tribus Lentinelleae 
(genus Cantharellula, ete.). However, this species, by virtue of its 
decidedly strongly elongated basidia, its viscid pileus, and the typi- 
cal Camarophyllus lamellae does not appear to have any close aflini- 
ties with non-hygrophoraceous groups. While there is a striking 
similarity between this species and similarly colored species of Ca- 
marophyllus, there is no such similarity between it and Cantharellula 
subgenus Eucantharellula, Neohygrophorus differs from the subgenus 
Bu-Cantharellula as well as from the other subgenera of Cantharel- 
lula either because of the lack of incrusting pigment, or because 
of the characters of its lamellae or the surface of its pileus, or because 
of the abundance of clamp connections. Neohygrophorus is somewhat 
intermediate between Camarophyllus and Hygrocybe since its hymeno- 
phoral trama is more like that of Hygrocybe sect. Coccineae whereas 
its macroscopical characters are closer to Camarophyllus. 
































SPECIES 





LY. angelesianus (Sm. & Hesl.) Sing. (Hygrophorus, Sm. & Hesl.) 
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4. HYGROCYBE (Fr.) Karst. 
Hattsvampar (Bidr. Kéan. Finl. Nat. Folk 32: xvii. 1879". 
Type species : H. miniata (Fr.) Karst. 


Syn.: Agaricus, trib. Clitocybe, subtribas Hygrocybe Fr., Syst. Mycol. 1: 101. 
1821, 
Hygrophorus, trib. Hygrocybe Fr., Epicrisis p. 329. 1838. 
Godfrinia R. Maire, Rech. eyt. tax. Basidiomye., p. 116. 1902 (Type: G. 
conica). 





Characters : those of the family ; pileus viscid or dry, often bright 
red (near «spectrum red») or bright (lemon) yellow, often the former 
fading into the latter, or blending into a fire-red-orange, more rarely 
livid violet, green, rose color, vinaceous, ete., or with dull colors 
(grayish-fascous pigments), or withont any pigment; in the latter 
case (i, ¢. if with dull or no pigment) the lamellae are non-decurrent, 
while in the bright colored forms they are either decurrent, adnexed 
to subdecurrent, or adnexed to adnate-sinuate; spores pure white in 
print, nonamyloid, never blackening, uninucleate or more rarely 
binucleate (according to Kiihner); basidia 4-spored, or 2-spored ; 
cystidia sometimes present, filamentous; psendoeystidia none; basi- 
dia not blackening in age; hymenophoral trama_snbregular-subir- 
regular and then many hyphae broader than 7 y, or strictly regular; 
stipe longitudinally innately striate or glassy-smooth, dry or gluti- 
nous; context mild, more rarely bitter; Intex none, In open fields, 
meadows, mountain slopes, lawns, ete., more rarely in the dense woods 
and tropical hammocks, rarely on wood, usually on the soil or on 
sand dunes, in the mud of swamps, ete., probably never mycorrhizal. 

Development of the carpophores : incompletely known, probabl 
gymnocarpous at least in the majority of the species; certainly so 
in H. miniata according to Doug! 

Area: Nearly cosmopolitan, from the sea shore to the alpine 
region, and from the aretie to the tropics, in all continents excepting 
the Antarctica; only introduced species known in Southern South 
America. 

L 























mits : The genus is usually easy to distinguish macroscopically. 


* Karsten misspells the name in this paper Hydrocybe instead of Hygrocybe. 
‘This is defiuitely an error inasmuch as Fries as the original anthor is cited by 
Karsten. Unfortunately, Marrill has taken np Karsten’s spelling which will cause 
nomenclatorial trouble if and when the subgenas Hydrocybe of Cortinarias is 
given the rank of an antonomons geuns. 
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‘The absence of a latex and pseudocystidia separates it from Bertran- 
dia which is otherwise reminiscent of Hygrocybe sect. Conicae. 

There are several species which were formerly considered as Ca- 
‘marophyllus vather than Hygrocybe. But they all have the hymeno- 
phoral trama as in Hygrocybe, according to the key, and the fact that 
they have either binucleate spores (according to Kithner) or are 
closely related to species with binucleate spores and typical Hygro- 
cybe colors makes the hiatus between Camarophyllus and Hygrocybe 
still more distinct. 

In contrast to this, several species have been described in Hygro- 
cybe that in the author’s opinion do not belong in the Hygrophora- 
ceae at all (see p. 221). 

State of knowledge: Thanks to the efforts of several European 
authors, and especially to the studies on North American species by 
A. H. Smith & Hesler, the genus Hygrocybe is now comparatively 
well known. This is, however, one of the genera where complete 
indications on the characters of the fresh specimens are essential 
hecause they look very different when dried in many cases, and do 
not reveal their bitter taste in herbarium specimens ; also, the struc- 
ture characteristic for viscid or glutinous surfaces on the pileus and 
the stipe are not always demonstrable on dried material and should 
be noted carefully immediately after collecting. Because of this, 
many tropical species which have been available to modern taxono- 
mists only in dried condition, can not yet be inserted in our classifi- 
cation with certainty. Twenty-two species are considered as suf: 
ficiently known. 

Practical importance : Probably all species (excepting perhaps H. 
Reai which, however, hardly remains bitter after cooking) are edible, 
and can be used in many ways. They make a beautiful dish because 
of their strong color. They are rarely sold in the markets, H. conica 
has been suspected to be deadly poisonous but the alleged poisoning 
should be acknowledged with some doubt as many amateurs bave 
eaten this species without any ill effects in all parts of Europe and 
North America. 





SPECIES 


Sect. 1. TRISTES Bat. (1910). (= Camarophyllus, sect. Fornicati 
Bat. 1910; sect. Ovini Bat. 1910; sect. Emarginatae Lange 1923). 
Pigment of the pileus and lamellae not bright colored, either practi- 
cally absent, or dull colored (gray to fuscous) ; epieutis of the piles 
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not well differentiated, never formed by erect filamentous hyphae 
which are imbedded in a glutinous mass; stipe not truly viscid; 
spores sometimes binucleate (in H. ovina, according to Kiibner); 
hymenophoral trama subregular. 

Type species : H. nitrata (Pers. ex Fr.) Karst. 

H. fornicata (Fr.) Sing. (Hygrophorus, Fr.; Camarophyllas, Karst.; 
Hygrophorus streptopus F'r.; Hygrophorus distans Berk.); H. nitrata 
(Pers. ex Fr.) Karst.; H. ovina (Bull. ex Fr.) Kiihner [Hygrophoras, 
Fr.; Camarophyllus, Karst. ; Hygrophorus metapodius (Fr.) F'r.|. 

Sect. 2. COCCINEAE Fayod (1889). (= Puniceae Fayod 1880, 
deser. exclusa; Pseudocamarophyllus Sm. & Hesl. 1942; Miniatae 
Sing. 1943; Inopodes Sing. 1943), Edge of the lamellae homomorph- 
ous; pellicle not provided with a differentiated epicutis consisting 
of a layer of erect filamentons hyphae imbedded in a gelatinous ma: 
hymenophoral trama subregular; stipe not distinetly glutinous or 
viscid, sometimes innately longitudinally fibrillose-striate; spores, as 
far as known, uninucleate; subhymeninm not strongly gelatinized ; 
pigments always bright red or yellow. 

Type species : H. coccinea (Schaeft. ex Fr.) Karst. 

Subsect. Coccineae (Bat. 1910 ut subsect. Coceinei sectionis Lae- 
torum). (= Pseudocamarophyllus subsect. Laevi Sm. & Hesl. 1942). 
Pileus smooth in wet and dry condition; stipe not longitudinally 
striate; lamellae adnexed, adnate, or decurrent. 

‘Type species: H. coccinea (Schaeft. ex Fr.) Karst. 

H. coceinea (Schaef. ex Fr.) Karst. (Hygrophorus, Fr.) ; H. pulcher- 
rima Fayod; H. quieta (Kiihner) Sing. (Hygrophorus marginatus Peck 
sensu Kiihner non Peck ; Hygrophorus quietus Kiibner) ; H. parvula 
(Peck) Murr. 

Subsect. Squamulosae (Bat. 1910 ut subsect. Sguamulosi sectio- 
nis Laetorum) [= sect. Squamulosi (Bat.) Konr. & Maubl. 1924-37; 
sect. Pseudocamarophyllus subsect. Squamulosi (Bat.) Sm. & Hesl, 
1942]. Pileus innately lacerate-squamulose, especially in the center 
when dry (not dried), less so, or smooth, when humid and near the 
margin ; lamellae adnexed to adnate or decurrent; pileus usually dry 
(not distinctly viscid or glutinous). 

‘Type species : H. turunda (Er.) Karst. 

H, turunda (Br.) Karst. sensu Karst. (Hygrophoras, Fr.); H. Can- 
tharellus (Schw.) Lange (Agaricus, Sehw.; Hygrophoras, Fr, ; Cama- 
rophyllus, Murr.); H. miniata (Scop. ex Fr.) Karst. (Hygrophorus, 
Fr.) with several forms or varieties; H. swanetica Sing. 
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Snbsect, Inopodes (Sing. 1943 ut sectio). (= Sect. Huhygrocybe 
subsect. Obtusa Sm. & Hesl. 1942, pp.2). Pileus dry or viscid and 
drying out rapidly, not squamulose when drying out; stipe innately 
longitudinally fibrillose-striate; lamellae never decurrent. 

‘Type species : H. punicea (Fr.) Karst. 

H. punicea (Fr.) Karst. (Hygrophorus, Fr.,an sensu Sm. & Hesl., non 
sensu Fayod); probably also H. Marckii (Bres.) Sing. (Hygrophorus, 
Bres.) and H., luetissima (Sm. & Hesl.) Sing. (Hygrophorus, Sm.& Hesl.). 

Sect. 3. CONICAE Fayod (1889) (= Laeti, subsect. Campanulati 
Bat. 1910; Buhygrocybe Sm. & Hesl. max. e parte, praec, subsect. 
Conici Sm, & Hesl. 1942). Pigments bright red or yellow, pinkish 
vinaceons, or none; pileus often glutinous; stipe often innately 
fibrillosely striate, or at least not glutinous in most cases ; hyme- 
nophoral trama strictly regular, consisting of parallel hyphae (PI. 
XXII, 3); epientis of the pileus not consisting of erect hyphae; spores 
not binucleate; basidia frequently of the Godfrinia type; spores 
mostly binucleate (Kiihner); context sometimes blackening, never 
reddening, mild to the taste; cheilocystidia usually none bat (plen- 
ro-) eystidia often present. 

Type species : H. conica (Scop. ex Fr.) Karst. 

Subsect. Conicae (Sm. & Hesl. 1943). Pileus co 
youth. 

Type species : H. conica (Scop. ex Fr.) Karst. 

H. conica (Scop. ex Fr.) Karst. (Hygrophorus, Fr.; Godfrinia, R. 
Maire); IZ. nigrescens (Quél.) Kiihner (Hygrophorus, Quél.; Hygro- 
eybe pseudoconica Lange), ifspecifically different from 1, conica; — H. 
acutoconica (Clem. in Woods) Sing. [Mycena, Clem. in Woods ; Hy- 
grophorus, A. H. Smith; Hygrophorus persistens (Britz.) Britz. ; 
Hygroeybe, Sing. ; Hygrocybe constans Lange; H. Langei Kiihner : 
Hygrophorus conicus ssp. Rickenii R. Maire), H. euspidata (Peck) 
Murr, (Hygrophorus, Peck); H. foliirubens Murr, — perhaps also H. 
anoena (Lasch) Ricken (Hygrophorus, Quél. ; Hygrophorus calyptrae- 
formis Berk.; Hygrocybe, Fayod), and, according to Kiihner: H. 
obrussea (Fr.) Karst. — I. spadicea (Scop. ex Fr.) Karst. (Hygrophorus, 
Fr.) is intermediate between section Tristes aud section Conicae. 

Subsect. Obtusas (Sm. & Hesl. 1942) Pileus obtuse. 

Type species : H. huronensis (Sm. & Hesl.) Singer. 

H, huronensis (Sm. & Hesl.) Sing. ** (Hygrophorus, Sm, & Hesl.) ; 











al at least in 














“ White forms have been observed among groups of H. flarescens which are 
indistingnishable from H. huronen 
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H. flavescens (Kanffn.) Sing. (Hygrophorus puniceus var, flavescens 
Kauftn.; Hygrophorus flarescens Sm. & Hesl.). 

Sect. 4. SUBGLUTINOSAE Sing. (1943). Pigments always 
bright colored ; edge of the lamellae homomorphous ; subhymeninm 
not gelatinized and broad; spores uninucleate; eystidia and cheilo- 
eystidia none; epicutis of the pileus not strongly developed, its 
hyphae not strictly erect ; stipe glutinous or distinctly viseid ; hyme- 
nophoral trama subregular (not strictly regular, i. e. its elements 
not parallel with each other as in sect. Conicae). 

‘Type species : H. psittacina (Schaeff. ex Fr.) Karst. 

HL. psittacina (Schaeff, ex Fr.) Karst. (Hygrophorus, Fr.) ; probably 
also HZ. nitida (Berk. & Curt.) Murr. (Hygrophorus, B. & C.); H. fla- 
vifolia (Sm. & Hesl.) Sing. (Hygrophorus, Sm, & Hesl.); HZ. eeracea 
(Wulf. apud Jacq. ex Fr.) Karst. (sensu Sm, & Hesl. non Bres.; 
Hygrophorus Fr.); H. ehlorophana (Fr.) Karst. (Hygrophorus, Fr.) ; 
H. minutula (Peck) Murr. (Hygrophorus, Peck); H. Reai (R. Maire) 
Lange (Hygrophorus, Mre.). 

Se LAETAE (Bat, 1910, ut Hygrophorus, sect. Lacti) em. 
(= Puniceae Fayod 1889, typo excluso; Glutinosae Kiihner 1926; 
Viscidipedes Sm, & Hesl. p.p. 1942). Pigments not always bright 
colored; edge of the lamellae often distinctly heteromorphous be- 
cause of the cheilocystidia (sometimes almost devoid of them); subhy- 
menium gelatinized and broad; spores often binucleate (according 
to Kithner); epicutis of the pilens strongly developed, consisting 
of erect filamentous hyphae imbedded in a glutinous layer. 

Type species : H. lata (Pers, ex Fr.) Karst. 

Subsect. Laetinae (Sm. & Hesl.) Sing. (1943). (= Viseidipedes, 
siibsect. Lacti Sm. & Hesl, 1942). Carpophores bright colored; cheilo- 
cystidia mostly distinct when studied oa fresh material. 

Type species : H. laeta (Pers. ex Fr.) Karst. 

H. lacta (Pers. ex Fr.) Karst. (Hygrophorus, Fr.; Hygrophorus 
Peckii Atk.; Hygrocybe roseieeps Murr.) ; probably also H. honduren- 
sis Murr. (Hygrophorus, Sm. & Hesl.) and J. seiophana (Fr.) Karst. 
(sensu Konr. & Maubl. non Cooke; Hygrophoras, Fr.). 

Subsect. Obscurinae (Sm. & Hesl.) Sing. (1943) (Viseidipedes 
subset. Obseuri Sm, & Hesl. 1942). Carpophores dull colored; cheilo- 
cystidia usually not distinct. 

H. unguinosa (Fr.) Karst. (Hygrophorus, Fr.). 
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KEYS To THE species 





‘The key published by Smith & Hesler for the North American species can be 
used for this continent (Lloydia 5: 24-27, 1942). Other keys are those by 
Lange, especially in his Flora Agaricina Danica, treating the species observed 
in Denmark, 











5, BERTRANDIA Heim 


Kee, Mycologie 1: 224. 1936. 





‘Type species : B, axtatogala Heim. 

Characters : those of the family; pileus conical with involute 
margin, blackening, lamellae sinuato-free, white, becoming grayish ; 
spores hyaline, then becoming gray and black in spots or reticulate 
inside the wall; basidia not quite six times as long as the longer 
diameter of the spores but equally voluminous as compared with the 
basidia of other Hygrophoraceae being rather broad above as well as 
at the base, blackening, 4-spored; pseudocystidia making the edge 
of the lamellae heteromorphious ; hymenophoral trama regular stipe 
fibrons; context with abundant, watery, transparent latex. On the 
soil, 

Development of carpophores: unknow 

Area : Tropical Afriea (Madagascar). 

Limits : do not present a problem. 

State of knowledge : The only species known has been completely 
described. 

Practical importance : unknown, if any. 





probably gymnocarpous. 





SPECIES 


B. astatogala Heim. 


TRICHOLOMATACEAE Roze 


(ut Tricholomées), Bull. Soe. Bot. Fr. 23: 51. 1876, vom. nud. ; ibid. p. 
112. 1876; Van Overeem, Bull. lard. Bot. Buitenzorg 9: 19. 1927} 
Heim (ut Tricholomaceac), Treb. Mus. Ciénc, Nat. Barcelona 18: 86. 19343 
Singer, dun. Mycol. 34: 328. 1936. 

Syn. : Schizophyllaceae Roze, 1. ¢., p. 51 and 108 (ut Schizophyllacées) ; Quél., 
Fl, Mycol. p, 365. 1888. 

Mycenaceae Roze, t. ¢., p. 51 and 109 (nt Myeenées); Van Overeem in 

Van Ov. & Weese, Ie. Fung. Matayens. 14-15 : 4. 1926. 











Bad ee ee ee 


Marasmiaceae Roze, 1. ¢., p. 51 and 108 (nt Marasmiées); Van Overeem, 
Bull. Jard. Bot. Buiteazorg 9: 13. 1927. 

Clitocybaceae Roze, 1. ¢., p. 51 and 112 (nt Clitoeybées) ; Van Overeem, 
lee, pe 2h. 

Omphatiées Roze, 1. ¢., p. 108. 

Collybides Roze, 1. ¢., p. 109. 

Pleuropodées Roze, 1. c., p. 112. 

Roze, U. ., p. 113. 

Agaricacei Schroeter in Cohn, Krypt. Fl. Schles., Pilze 3(1): 519, 1888 
(non Agaricei Fr.). 

Pleurotaceae Van Overeem, 1. ¢., p- 20. 

Lentinaceae Van Overeem, I. ¢., p. 12. 














Type genus : Trickoloma (Fr.) Quél. 

Characters : Carpophores not combining all the characters of the 
Hygrophoraceae, i. e. not combining bilateral hymenophoral trama 
with nonamyloid spores and non-free lamellae; not combining 
elongate (more than 5.5 times longer than the spores) basidia without 
carminophilous granulation, with clamped hyphal septa and simple 
non crowded lamellae ; not combining blackening laticifers and basi- 
dia and spores with the presence of a watery latex. Pilens and stipe 
never both covered with a thick epithelium. Stipe never with a 
that is attached to the margin of a marginate bulb, — Lamellae rarely 
subfree, usually concurrent, adnexed, adnate, sinuate, or decurrent 
(if the lamellae are subfree, the spores are uninucleate at the time 
of discharge) ; hymenophoral trama intermixed, irregular, subregular, 
or regular, rarely bilateral (and then spores uninucleate and amyloid), 
never inverse; spores in spore print pure white, cream color, light 
ereamy pink, very pale drab, light greenish, or pale sordid grayish, 
never deep or bright colored; wall simple or indistinctly complex, 
rarely well differentiated into endo-, epi-, and exosporium (and then 
round in outline, and without any trace of a germ pore), nonamyloid, 
amyloid, or rarely psendoamyloid (and then also with pseudoamyloid 
hairs on the pilens); basidia sometimes of the Lyophyllum-type (tribus 
Tyophylleae) but more often without carminophilous granulation ; 
sterigmata (1)-2-(3)-4; eystidia or pseudocystidia present or absent ; 
stipe central or eccentric, or lateral, or absent, never with a truly basal 
volva in mature specimens, rarely with latex (Mycena p. p., Lactocol- 
lybia, p. p.); with amyloid or nonamyloid, partly gelatinized or non- 
gelatinous trama, its hyphae with thin or thick walls, homoiomer- 
ous, sometimes with separation zones between the pileus and the 
stipe, the latter, horny and sometimes string-like (chordaceous), with 
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or without a fibrillose lacerate basis (from the basal tomentum). Taste 
mild, bitter, or acrid. On the ground in woods and on all kinds of 
decaying substrata (most frequently), also on living hosts (Russula- 
ceae, and Cormophyta of various families), among deep moss, on char- 
coal, on earth, sand, and peat in meadows, fields, on lawns, in 
gardens, in deserts and steppes, tundras, prairies, marshes, ete. 

Limits : The limits of this family have been discussed in the y- 
grophoraccae (p. 141). They are also in need of clarification regarding 
the Crepidotaceae, Paxillaceae, Cortinariaceae, Agaricaceae, Amani- 
tacewe and Rhodophyllaceac. 

1) Orepidotaceac, Some authors have considered the genus Doch- 
miopus Pat, as belonging in the Tricholomataceae (or an equiva- 
lent group) rather than the Crepidotaceae (or an equivalent group). 
However, Dochmiopus cannot be distinguished generically from Ore- 
pidotus which is the type genus of the Orepidotaceae. The color of 
the spores under the microscope, much deeper than in any genus of 
the Tricholomataceae will prevent from an erroneous misdetermi- 
nation of the family, The spore print color is not pink as indicated by 
some authors but rather a pale melleous of the color observed in 
Paxillus, and varying all the way to a rather deep brown, so, conse- 
quently, Crepidotus and its various sections cannot be compared 
with the Tricholomataceae, and the author does not think that the 
are related to any of them, The genus Kipartites, even more similar 
to the Trickolomataceac, appears to be too close to Crepidotus to be 
removed from the Orepidotaceae. 

2) Pavillaceae, Some authors consider the very pale spored genus 
Hygrophoropsis as belonging in the Tricholomataceae rather than 
in the Pazillaceae. Since the author is firmly convineed that Hygro- 
phoropsis is closely related to Paxillus, it is necessary to elaborate on 
the diagnosis of the families concerned, adding, here in the Tricho- 
lomataceae, that forms with ‘epeatedly forked decurrent lamellae, 
soft context, numerons clamps, small nonamyloid spores, and non- 
amyloid tissnes belong in the Pazillaceae, not in the Tricholomaceae. 

3) Cortinariaceae. The genus Lencocortinarius which might easily 
be taken for a genus of the Tricholomataceae, and as a matter of 
fact, has been taken as such by most authors, except Lange, has been 



































* The genus Phacomycena which is close to the Crepidotaceae microscopically, 
4ind close to the Zricholomataceac macroscopically, is tentatively taken into the 
latter family, For a more detailed discussion of its characters and position, see 
‘there, p. 308. 
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transferred to the Cortinariaceae by the author because of the binucle- 
ate spores (according to Kiihner), and the obvious similarity of all 
characters (except the smoothness and paler color of the spores) with 
the genus Cortinarius, It would be next to Tricholoma, if left in the 
Tricholomataceae, yet, the subcortinate forms of Tricholoma wh 
might be confused with it, differ in having no clamp connections and 
no marginate bulb, whereas Leucocortinarius has both. Albino-forms. 
of Inocybe differ from the cortinate species of Tricholoma in thicker- 
walled spores and the presence of clamp connections, from Trickolo- 
mopsis in terrestrial growth, from both in the presence of metuloids. 

4) Agaricaceae, The species without appreciable pigment in the 
spores and with nonpseadoamyloid spore walls that were commonly 
considered as belonging in Lepiota in the broad sense, i.e. the Aga- 
ricaceac in the modern sense, are difficult to separate from the 
cholomataceae, at least as far asa short and precise defimtion in words 
is concerned. In spite of the fact that Cystoderma has been removed 
from Lepiota by Kauffman, and combined with Armillaria, and in 
spite of the fact that Smithiomyces was considered as near Amanita 
by Murrill, it seems to the author that the aftinity of these genera is 
much closer with the Agaricaccue than with either Tricholomataceae 
or Amanitaceae, The same is true as far as Drosella is concerned, 
Theoretically, all these genera, except Cystoderma, can easily be sepa- 
rated from the Tricholomataceae by their free lamellae, but actually, 
the difference between free and subfree is not always very definite, 
and certainly hard to understand for the beginner. Therefore, it is 
necessury to state that those genera that have either a distinet epi- 
thelium on pileus and stipe, or a heteromerous cuticle are considered 
as belonging to the Agaricaceae rather than to the Tricholomata- 
ceae, and the same is true for those genera which have a hymeniform 
epicutis and cream-colored spore print. In all these cases, the aflinity 
with the Agaricaceae is underscored by the macroscopical appearance 
that (except for the more adnate lamellae of Cystoderma) fits, word by 
word, the Friesean diagnosis of Lepiota. This view, especially as far as 
Cystoderma is concerned, is confirmed by the indication of binucleate 
spores in Cystoderma amianthinum and ©. carcharias by Kiihner. 

5) Amanitaceae. The problem here is similar to that of the delimi- 
tation of Tricholomataceae and Agaricaceae. The Amanitaceae are 
ly separated from the majority of the Tricholomataceae by the 
bilateral hymenophoral trama. Bilateral trama is, within the Tricko- 
lomataceae, known only in the tribus Biannularieae, and in this tri- 
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bus the lamellae are not free. In Armillaria (more than in Catathe- 
lasma), the attachment of the lamellae may often be very slight, and 
in some Amanitaceae, the lamellae are not quite free but can at best 
be called subfree. Also, the spores are amyloid in these Tricholoma- 
taceae with bilateral trama, and some of the Amanitaceae likewise 
have amyloid spored species included. Among the forms with sub- 
free lamellae, amyloid spores, bilateral hymenophoral trama and 
simple to double veil — those with uninucleate spores are kept in 
the Tricholomataceae, and those with Vinucleate spores are kept in 
the Amanitaceae. Those with nonamyloid spores are also considered 
as Amanitaceae. While it is quite obvious that Amanita, subgenus 
Pseudoamanita and Limacella belong in the Amanitaceae because of 
binucleate spores, it is not quite clear whether Rhodotus and Termi- 
tomyces have binucleate or uninucleate spores. If the spores were 
not binucleate, the diagnosis of the Amanitaceae must be revised, 
or these genera must be taken into another family, perhaps back 
into the Tricholomataceae. While waiting for further information on 
the cytology of these genera, one is certainly impressed by the simi- 
larities existing between them and other Amanitaceae rather than 
between them and other families; consequently their position among 
the Amanitaceae appears as the ouly logical one at present. 

6) Rhodophyllaceae. The genus Rhodocybe has generally been 
thought to be close to Tricholoma, the type genus of the family T'ri- 
cholomataceue. However, the spores of some species form all 
of transition from merely warty to angular, and the absence of clamp 
connections does not seem to put them close to Tricholoma since rough, 
to angular pink spores are unknown in that genus, while the pin 
spored genus Lepista is separated by the presence of clamp conne 
tions. Under these circumstances, it would not be natural to classify 
Rhodocybe with the Trickolomataceae, and far from the genera Clitopi- 
lus and Rhodophyllus that are closely allied to it. 1t should therefore 
be summarized : forms with spores that are pink in print and angular 
in end-view (or in any view) are taken to the Rhodophyllaceae rather 
than the!T'richolomataceae. This, however, is not the most trouble- 
some problem since it concerns only the position of a genus with 
well defined characters. However, there are species of Rhodophyllus 
that fail to reveal any type of angular outline in their spores. This 
might canse their confusion with genera of the T'rickolomataceae. 

| However, they can be spotted by the following characters which, 
| When combined in a species, should be sufficient to reveal its generic 
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identity with Rhodophyllus : Spore print pir 
loid, slightly thickened but simple, stramineous in high magnifi- 
cation, pale pinkish-stramineous under low power; clamp connections 
absent ; basidia comparatively voluminous, It will be advantageous 
in any suspicious case, to check whether the species in question 
does not show all the essential characters of Rhodophyllus exept 
the angular spores which, if present, would have immediately re- 
vealed their identity. 

The delimitation of the Tricholomataceae is also difficult at an- 
other level, viz. the separating line between the Agaricales and such 
genera as Leptotus, Campanella, and Farolaschia, As for the dis- 
cussion of this problem, the reader is referred to these genera on 
one hand, and to the chapter on phylogenetic theories in the intro- 
duction on the other hand. 

Phylogeny: ‘The Tricholomataceae are the key family for those 
who attempt to derive the Agaricales or part of them from the 
Aphyllophorales, Assuming that this theory were correct, it would 
be logical to consider the Tricholomataceae as the most primitive 
family among the Agaricales, ‘There are, however, also good reasons 
for deriving the Tricholomataceae not directly from any Aphyllo- 
phorales but rather from the Hygrophoraceae, a family which must 
originally have been much more versiform in many regards. It is, in 
fact probable that most or all tribes of the Trickolomataceae are 
merely ramifications of a line that eventually goes back to the Hy- 
grophoraceae or forms analogous with them but no more in existence, 
or not yet known. Thus, Catathelasma shows many indications that 
would point to its origin from a hypothetical amyloid-spored Hygro- 
phorus; Cantharellula and related genera would go back to Neo- 
hygrophorus ; Oudemansiella would go back to a hypothetical veiled 
Hygrocybe, ete. Fayod already sought the origin of the Mycenae (ov 
rather what we call Marasmiellus) in the genus Hygrocybe, and Lac- 
caria might easily be considered as a Hygrocybe where the trama of 
the lamellae is enlarged at the expense of the diameter of the hyme- 
ninm (i.e. the length of the basidia). Qudemansiella has actually 
been transferred to the Hygrophoraceae by Van Overeem (1928). 
Indeed, very little difficulty is encountered by those who attempt to 
design a scheme by which all Tricholomataceae are considered as de- 
scendants of the Hygrophoraceae. This scheme should not be for- 
gotten when the relationship between the Tricholomataceae and cer- 
tain Leptotaceae is discussed. 


+ Spore wall nonamy- 
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KRY TO THE ThiBUS 





Spore walls, tissue, and epicutis, all neither amyloid nor pseadoamyloid. 

B, Basidia with carminophilons granulation (Lyophylinm-basidia). 
Lyophylleae, p. 168 

nophilous granulation both in the basidiole stage 








B. Basidia without earm 
ay in mature stage 
Lamellae splitting longitudinally ; stipe abseut, or lateral, often a 
psendostipe present ; abhymenial hairs more or less differentiated. 

Schizophylleae, . 259 

C. Lamellae not splitting longitndinally ; consequently abhymenial hairs 

not differentiated ; stipe present or absent ; psendostipe present or 
absent. 

D. Pleurotoid habit and eylindrie spores never occurring at the 
same time ; plenrotoid aud gelatinized (partly or entirely) trama 
never occurring at the same time ; metuloids rarely present. 

. Pilens without strongly differentiated epicutis, i.e. the 
upperniost layer not different from the trama of the pileus, 
‘or dense, or at least its elements not containing true derma- 
tocystidia, dermatopsendoeystidia, broomeclls, or diverticn- 
late hyphae, never arranged ina bymeniform or palisadic 
epicutis ; psendocystidia none; latex none; habit of the 
carpophores omp! 




































F. Clamp ns present; black rhizomorphs or a 
kelatinized enticle present ; stipe ivsititions ; habi 
rasmioid (see Hemimycencae p. 284). 

F. Not combining these characters. 

G. Stipe with divertientate ele 
nent ; habit maras: 


nneet 














nits; cheiloeystidia 
or eollybioid, 
(see Hemimyceneac, . 281) 
G. Not combining these characters (see H,, H,, M1.) 
H,. Hymenophore venose ; metnloids psendo- 
amyloid (see Lentineae, p. 260). 
H,, Hymenophore absent or indistinet ; pilens 
replaced by a physaloid or pezizoid organ that 
Wears the hymeninin on its upper or lower side, 
or indiseri (see Hemimyceneae, p. 284). 
H,. Carpophores nsnally with a distinet lamellate 
hymenophore and distinctly pileate, the pilens 
ly bearing the hymenium on the lower 
Clitocybeae, p. 171) 
. Pilens with a strongly differentiated epientis, or with latex, 
or with some kind of dermatopsendocystidia ; habit myce- 
noid, €% ioid, omphalioid, rarely pleurotoid- 
marasmioid (i.e, marasmioid with eccentric or lateral or 
spurions stipe), very rarely clitocyboid or tricholomatoid 5 
latex sometimes present. 








pro 
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tral area of the pileus 
jcutis; hyphae without 


J. Epithelinm present or the 
form e 









covered with a hymes 

» connections ; pigment inerusting the hyphal walls 
or membranal; habit clitocyboid or tricholomatoid 5 
cystidia none ; cheilocystidia sometimes differentiated 
Dnt not very striking. (see Clifocybeae, p. 171) 

1. Not combining these characters ; habit never elitocyboid 
or tricholomatoia. 














interspersed with epicutien- 





or epicatis forming an epithelium, i.e. 
aade up of a thin layer of sphacrocysts. 

(see Marasmicae, p. 314) 

J. Epicutis not Hemimycencae, p. 284) 

D. Carpophores with plenrotoid habit and eylindrie spores. (c: 

, subellipsoid-oblong, allantoid, ete.) ; or 

with plenrotoid habit and partly or entirely gelatinized trama ; 

metuloids often prese: 

K, Context rarely truly gelatinized ; spores eylindrie, eylin- 

dric-subfusoid, fusoid, or snbellipsoid-oblong, allantoid, ete. 

if trama slightly gelatinized — it ig irregular in the hymeno- 

phore. Lentineae, . 260) 

K. Context part irely gelatinized ; spores globose, 

reniform, ellipsoid, more rarely cylindric, sometimes ovoid 5 







































hymenophoral trama often narrow but distinetly regular or 
subregular ; epicutis never with dichophysate stracture, 
Resupinateae, p. 251) 
A. Spore wall, tissues, oF ep’ Jar elements either amyloid or psendoamyloid 







J. Hymenophoral trama of young distinetly bilateral; veil 
present. Biannularieae, p. 374 
. Mymenophoral trama never disti feral but occasionally very 
indistinetly so in young specimens and then without a veil. 
M. Habit of the carpophores plenrotoid, pezizoid, or polypor 
N. Spores smooth, nonamyloid, or pseudoamyloid. 
(soe Marasmicae, p. 314) 
N. Spores smooth or not smooth, strongly amyloid. 
res smooth, rather short ellipsoid to cylindric; carpo- 
Land very gregarious, pleurotoid or polyporoid. 
Paneticae, p. 256 
's round and almost smooth (and then psendocystidi 
present), or finely warty to echinulate ; hymenophore alw 
(see Leucopaziticae, p. 234) 
M. Habit of earpophores not plenrotoid, pezizoid, polyporoid 
P. Habit of the carpophores collybioid, marasmioid, mycenoid, or 
omphal Marasmicae, p. 314 
P, Habit of the earpophores clitoyboid or tricholomatoid. 
Leucopaxitleae, p. 234 
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Tribus LYOPHYLLEAE Kiilner 
Bull. mens, Soc, Linu. Lyon 7: 204. 1938. 


Type genus : Lyophyllum Karst. 

Characters : those of the family ; basidia of the Lyophyllum type, 
i.e. with carminophilous granulation in the mature basidia (PI. VIII); 
spore print white; spores smooth or echinate, nonamyloid ; hyphae 
all nonamyloid, with clamp connections; cuticle usually not well 
differentiated, often hygrophanous, but sometimes, especially in 
species with bright colored caticle, provided with a distinet epicutis 
consisting of small sphaerocysts; pigment incrusting the hyphal 
walls, or intracellular, On the soil, on trunks and stumps, and on 
dead leaves, saprophytically, also on earpophores of Russulaceae and 
perhaps other Agaricales, parasitically. 





KRY TO THE Gi 





RA 


A. Fungi growing saprophytically ; chlamydospores 
ment dull colored (gray, grayis 





one, 





fascous, umber, ete.), or none, and 
163 











mon, lemon, ochraceous-p -bine, blue, 
mine, red, ete.), or none (and then not combining long basidia and 
smooth spores). 7. Catocybe, yy. 167 


A, Fungi growing parasitically; chlamydospores present. 8. Asterophora, p. 170. 








6. LYOPHYLLUM Karst. 
deta Fl. Faun, Fenn. 2:3. 1881, em. 

Type species : Lyophyllwm lencophacatum Karst. 
Syn, : Tephrophana (Er, ut sectio) Earle sensu Kiihuer, non Earle (typo excluse). 

Characters : those of the tribus; pileus usually more or less hygro- 
phanous, or with a cartilaginous cortical layer, not sericeous except, 
sometimes, on the margin, not viscid (or not distinctly so), with fre- 
quently somewhat opimous surface, with a dull colored (gray, grayish 
fuscous, umber, etc.), mostly intracellular pigment, more rarely with- 
out any pigment (and then the spores never small as in Calocybe 
Georgii, nor echinulate as in Calocybe constricta, and basidia always 
rather large); epieutis never consisting of small sphaerocysts; hy- 
menophore lamellate; hymenophoral trama regular or almost so; 
basidia often rather elongate in the larger earpophores ; cheilocysti_ 
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dia rather inconspicuous and often absent, other eystidia not present 
verrucose-spinose and round, 





in any species ; spores smooth, rarel 
otherwise varying, according to the species, from globose to ellipsoid 
or ovoid, and from ellipsoid-oblong to cylindric or fasoid or some- 
what compressed and subangular; usually discharged from four ste- 
rigmata; chlamydospores never formed on the carpophores ; stipe 
often conglobate, or single; veil none. Habit tricholomatoid, clitocy- 
boid, pleurotoid, collybioid, or omphalioid. On the soil, on dead 
leaves, on wood, charcoal, always saprophytic. 

Development of the carpophores : Probably always gymnocarpous, 

Area: More common in boreal regions, possibly restricted to non- 
tropical regions. 

Limits : Karsten distinguished the type species from all other 
species that are now incorporated in Lyophyllum by the arbitrary 
character of separable lamellae which were supposed to prove the 
aftinity with Paxillus. Singer later (1936) transferred to this genus a 
large number of species of Fries’s Collybia, Clitocybe, and Tricholoma, 
ou the basis of their macroscopical and microscopical characters. A 
second emendation was proposed by Kiilner, who added a cytological 
character, the carminophilous granulation of the basidia, now con- 
sidered as the decisive delimiting character of the genus against 
genera not belonging to the tribus Lyophylleae. 

As for the genera belonging to the Lyophylleae, the limits are clear 
enough as far as Asterophora is concerned. However, a group of smaller 
(collybioid) species of the genus were originally separated from the 
genus Lyophyllum by Kilner, under the name of Tephrophana, Aside 
from the fact that the type of Zephrophana is not a Tephrophana as 
Kiibner understands it but a typical Marasmius, the existence of a 
separate unit for the smaller species of Lyophyllum is by no means 
warranted. Kiihner also considered as not belonging to Lyophyllum the 
normally pigment-less species with white echinulate spores and with 
small, smooth, ellipsoid spores. i. e. the groups of Calocybe constricta 
and C, Georgii. The existence of an undubitable Calocybe with rough 
spores, discovered in Florida by the author, and the existence of a 
yellow form of Calocybe Georgii deseribed and illustrated by Bresa- 
dola, and studied by the author, both show that Kiihner’s opinion, in 
this instance, was correct. The author has, consequently, modified 
the key to the genera of the Lyophylleae in a manner that takes into 
consideration the newly revised position of these white species. On 
the other hand, Kiihner seems to favor the exclusion of L. connatum 
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from this genus since it i: 
It appears that this speci rmia group of 
Lyophyllum than to any group of the genus Clitocybe. The diagnosis 
of the genus has therefore been written in a way as to include this 
species with less conspicuous carminophilons granulation. 

State of knowledge: The genus is in need of revision by a mono- 
grapher, Some species are well known, enough to establish a well 
founded classification of the genus. However, certain groups are not 
completely studied as to the delimitation of their species, a task that 
is complicated by the fact that, in some of these groups, the synonymy 
has reached such vast proportions that it seems almost impossible to 
attribute the right name to the right species. The following account 
of the 23 species known to belong in this genus, is the best that 
could be given without more detailed monographie studies. 

Practical importance: All known species are edible, some are of 
local importance, and are constantly sold in the markets. 




















SPECIES 


et. 1. DIFFORMIA (Fr.) Kithner (1938). Habit of the carpophores 
tricholomatoid or clitocyboid, mostly characteristically conglobate, 
even connate at the bases, thus forming large masses of compound 
carpophores; pilei and stipes rather thick and fleshy; context unchang- 
ing; spores globose or ellipsoid ; stipe usually broader than 5 mm. ; 
on the soil. 

Type species : L. aggregatum (8 
tex (Br. ex Fr.) Sing.). 

L. connatum (Schum. ex Fr.) Sing. (Clitocybe, Gill.); L. decastes 
(Pr. ex Pr.) Sing. [Clitocybe, Quél. ; L. aggreg chae Seer.) 
Kiihner ; Clitoeybe, Gillet ; Tri . 

















ff. ex Fr.) Kiihner [= 1. decas- 












oma, Cost |. with two sub- 
species: ssp. typicum, and ssp. cinerascens (Bull, ex Konrad) Sing. 
(Agaricus cinerascens Ball. non Fries see. Konrad & Maublane); L. 
lovicatum (Fr.) Kiihner. — Several American species (Clitocybe multi- 
ceps Peck, ©. elephantina Murr., C. tenebricosa Murr., Melanolenca 
submulticeps Murr. and others) are merely forms of L, decastes, or 
very closely related. 

Seet, |. Habit plen- 
rotoid-tricholomatoid; contest very thick, unchanging ; stipe thiek, 
tomentose, velvety, or strigose ; spores globose. On wood. 


















166 LILLOA XXIT (1949) 


Type species : Pleurotus ulmarins (Bull. ex Fr.) Quél. (sensu Kiihner). 

Lyophyltun ulmariwn (Bull. ex Fr.) Kiilner (Plearotus, Quél.). 

Seet. 3. TEPHROPHANA (Fr.) Sing. (1943). Habit collybioid, 
mostly gregarious with usually rather thin pileus and stipe (but some 
times thich and fleshy), the latter hollow or becoming so in most 
species, often subeartilaginous, rarely broader than 5mm., central, 
rarely excentrie and then not growing on wood, but often growing 
‘on or between mosses, on sand, on very decayed wood, on chareo: 
or on forest soil, in the latter case sometimes with pseudorrhiza ; 
contex not blackening nor bluing; spores globose or ellipsoid. 

Type species: L. atratum (I'v. Sing. 

Subset, Orbisporina Sing. (1943). Spores globose, or virtually so. 

Type species: 1. ambustum (Br.) Sing. 

L, ambustum (Br) Sing. (Collybia, Quél.); L. impleeum (Karst.) Sing. 
(Wollybia, Karst); L. tesquorum (Fr, sensu Lange, Kithner) Sing, (Col- 
lybia, Gillet, Lange ; Tephrophana, Kiibner). 

Subsect. Ellipsoideosporina Sing. 

Type species : L. atratum (Fr.) 

L. palustre (Peck) Sing. ( c.; Collybia leucomyosotis 
Cooke); L. atratum (Fr.) Sing. (Collybia, Quél.); L. rancidum (Ir.) 
Sing. (Collybia, Quél,) (Fr.) Sing. J. putidwn (Fr.) Sing. 
(Tricholoma, Karst.); Z, coracinum (Br.) sensu Konrad & Maubl.; 
Bres,); L. inolens (Pr.) Sing. (Collybia, Quél.); L. mephiticum (Fr.) Sing. 
(Collybia, Karst.); probably also 1 miserum (Fr.) Sing., at least as 
described in Annales Mycologici 41: 104, 1943 which form is supposed 
to be the same as Collybia misera sensu Lundell & Nanfeldt. 

Sect. 4. NIGRESCENTIA (Lange) Sing. (1943). Habit tricholoma- 
toid or collybioid; spores globose, ellipsoid-eylindrie, ellipsoid-oblong, 
fasoid-eylindrie, ete., often angular in end-view, tetraedric, cruciform, 
or otherwise irregular; context or lamellae, or both, blackening or 
Dluing on bruising or drying: usually on earth or leafmold, solitary 
or gregarious. ; 

Type species : L. leucophaeatum (Karst.) Karst. 

Subsect. Goniosporina Sing. (1943). Spores with flattened sides 
therefore more or less angular in end-view, i. e, with the longitudinal 
is of the spore pointing toward the objective, or tetraedric, twice 
tetraedie, rhomboid, sometimes tending to appear cruciform. 

‘Type species : L. infumatum (Bres.) Kiihner. 

1. infunatim (Bres,) Kiliner (Clitoeybe eety pa var. infumata Br 
L.transforme (Britz.) Sing. [Tricholoma,(Britz.)Sa tocybe semi 






















pores ellipsoid. 
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talis var. trigonospora Bres. ; ‘Tricholoma trigonosporum (Bres.) 
Ricken). 

Subsect. Globisporina Sing. (1943). Spores globose or nearly so. 

‘Type species : L. immundum (Berk.) Kiihner. 

T, immundwm (Berk.) Kiihner (richoloma, Quél.) ; also, probably 
several European species of doubtful standing, and incompletely 
known characters. 

Subsect. Elongatisporina Sing. (1943). Spores elongate, fusoid- 
ellipsoid, fusoid-eylindric, ellipsoid-cylindric, ete. 

Type species : L. leucophaeatum (Karst.) Karst. 

L. leueophaeatun (Karst.) Karst. [Collybia Karst.; Tricholoma, 
Karst.; Clytocibe gangraenosa (vix Fr.) Metrod non al.]; L. capnio- 
cephalum (Bull. ex Fr. sensu Bres.) Kithner (Collybia, Bres.; Hebeloma, 
Sace.); L. macrosporum Sing. [Clitocybe ectypa (Fr.) Quél. sensu Bre- 
sadola non al.|; 1. semitale (Fr.) Kithner (Collybia, Quél.). 





KEY TO THE SPECIES 


Keys to most of the species here enumerated, and, in addition, some doubtful 
species, have heen published in Annales Mycologici 41: 98-105. These k 
partly tentative in delimitation and nomenclature but they are the most 
plete keys published. 








7. CALOCYBE Kithner 


Bull. mens. Soc. Linn. Lyon 7: 211. 1938. 


Type species: Calocybe Georgii (Clusius ex Fr.) Kiilner [same as 
©. gambosa (Fr.) Sing.]. 

Characters: Those of the family; pileus always bright colored 
(never gray, grayish fascons, umber, ete.), or pigment-less, pigment 
sometimes incrusting; spores usually small (up to 7p long), more 
rarely longer but then usually echinulate; epieutis often cellu 
veil present or more often absent. On soil, on leafmold, on dead wi al, 
in plantations, jungles, on lawns and meadow: 

Development of the carpophores : Gymnocarpous, at least in the type 
species according to Kiilner. 

Area: In the temperate as well as in the tropical zone, especially 
in America. 

Limits : See under Lyophyllum, and Trickoloma. 

State of knowledge: The genus has been studied rather completely 
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but it may be expeeted that there are more tropical species than are 
described at present. Since there are parallel forms, with and with- 
out sphaerocysts forming an epicutis, it would be interesting to 
study the constancy of this character. At least 13 species are refer- 
able to this genus, 

Practical importance : Some species are edible, especially the 
delicious spring species often sold in European markets, Calocybe 
gambosa. 








SP 








Sect. 1, GUTTATAE (Fr.) Sing. (Agaricus, trib, Tricholoma, 
sect, Guttati Fr, 1836; Tricholoma, sect. Albella Kony. & Maubl., 
1924-37), Pigment very little, exceptionally yellow, and then not 
coloring the whole earpophore uniformly; spores smooth, small; 
Dasidia small; habitat outside the woods in temperate regions, often 
vernal; epicutis not cellular, 

0. yambosa (K'r.) Sing. [Tricholoma, Gill.; Lyophyllum, Sing. 1943; 
‘Tricholoma Georgii (Olas. ex Fr.) Quél.; Calor Kiilmer ; 
Joma albellum (1 ‘This species is divided in several forms, 
or varieties which are considered as related species by some authors, 

Sect. 2. ECHINOSPORAE (Lange) Sing. (1943, ut sectio gen. 
Lyophylli). Pileus without or with very little pigment; spores and 
basidia comparatively large; spores echinulate or rough; cellular 
epicutis none; stipe with (or without) an anno 1; mostly outside 
the woods. 

C. constr (Fr.) Kiihner (Armillaria, Gillet; Tr 
probably also Tricholoma leucocephalum (Fr, sensu) Lange. 

Sect. 3. HETEROSPORAE Sing. Pileus with inerusting pigment; 
spores and basidia medium sized (spores about 6.7 2 long; basi- 
dia 28-39 X 7.5-9.5), the latter comparatively large, the former 
echinulate or rongh ; cellular epicutis none ; stipe evelate ; in tropical 
forest. 

©. heterospora Sing. 

Sect. 4. PSEUDOFLAMMULAE Sing. (1943). Pigment of the 
pileus amber yellow, or wax yellow, perhaps also olivaceous in certain 
forms, often with more ocher brown or deep red shades: spores 
smooth; in the woods (mostly coniferoys, rarely tropical), more rarely 
in the subalpine or alpine zone of the mountains, or in swamps. 

Type species : C. cerina (Bers. ex Fr.) Kiilier sensu Sing. non Kiih- 
ner. 


























choloma, Ricken); 
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Species without cellular epicutis: C. cerina (Pers. ex Fr.) Kiihner 
sensu Kiihner (Tricholoma, Quél. p.p.t; Agaricus Pers. ex Fr. p.p.2); 
C. rubra Rick ex Sing.; perhaps also C, olivascens (IR. Maire) Sing. ; 
Tricholoma thujinum Peck, and Tricholoma pseudojflammula Lange. 

Species with cellular epieutis: C. cerina (Pers. ex Fr.) Kithner sensu 
Sing. (Tricholoma, Quél. p.p.t; Agaricus Pers. ex Fr. p.p.t); 
Naucoria (Murr.) Sing. (Agaricus fallax Peck non Laseh); 0. alpestris 
(Britz.) Sing.; ©. onychina (Fr.) Kithner (Tricholoma, Gillet); perhaps 
also Tricholoma subcerinunm A. Hl. Smith. 

CARNEOVIOLACEAE Sing. (1943). Pigment of the 
pileus pinkish buff to lilac-pink, or deep violet to rich blue; spores 
smooth ; in the woods and on the open fields, pastures, roadsides, ete. 

Type species : C. ionides (Bull. ) Kiitner. 

Species without cellular epi carnea (Bull. ex Fr.) Kiihner 
(Uricholoma, Quél.); ©. persicolor (Pr.) Sing. (Lricholoma, Karst.) ; 
C. ionides (Bull, ex Fr.) Kiihner (Tricholoma, Quél. ; Agariens fallax 
Lasch sec. Konr. & Manbl.); @. eyanella Sing. 

Species with cellular epi C. cyanea Sing. and C, spec. (Brazil). 




























KEY To TINE SPECIES 
A. Pilens white, 
18. Spores smooth ; veil non 
15, Spores not smooth ; veil aunuliform, Temperate zone. 





Europe. ©. gambora 
constricta 








A. Pileas colored. 
C, Spores not smooth, Fh 
C. Spores smooth. 
D. Pileus pinkish 
cellular ; growing in op 
Enropean species. ©. persicolor 
D, Not combining these characters. 
E. Pileus not deeply colored, more or less pink, neither yellow 
nor red, nor brown, olive, violet, blue ; lamellae white ; epicutis 
ot cellular; on meadows, lawns, in open fields, pastures, ete. 
European species. C. carnea 
K. Pilens deeper colored, or at least not pink, 
F, Pileus with a cellalar epicntis. 

G. Pil 

brown-red, lamellae and stipe almost concolorous, 
C. alpestris, C. Nawcoria, and C. cerina sensn Sing. 

Pilens not so colored. 

: H. Pileas blue or nearly so. Brazil. ©. evanca 
H, Pileus red (purplish chestout) or nearly so. ‘Tem- 
perate zone, cireumpolar. ©. onyehina 


C. heterospora 








aif; stipes connate at the bases; epicutis never 
fiehls, meadows, also along forest roads, 




















s from yellow to yellowish brown, not red or 
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F. Pilens without a cellalar epicntis. 
1. Pileus not deep violet or bine. 

J,. In temperate woods, 

yellow or brownish yello 





sty under conifers; pileus 
‘Temperate zone. 

€. cerina sensu Kiihner 
4J,, In tropical forest, not under conifers ; pilens red 


or nearly so. Brazil. 





C. rubra 
J,, In open fields, meadows, ete., especially in spring. 
Enrope. ©. gambosa var. 

1. Pilens deep violet or bine, 
K. Pilens a rich blue, spores 4-5 2,5—3 4. Tropical 
Florida: C. eyanella 
Pilens deep violet; spores somewhat smaller. 
nrope and North America, south to North Florida, 
C. ionides 











8. ASTEROPHORA Dit 





ar ex S. F. Gray 





Nat. dvr. B 





Pl. 1: 258, 1821. 





Syn. 





Nyotalin Wr,, Stirpes Agri Fems. 





Characters : Those of the tribus; pileus never bright-colored; lamel- 
luc often somewhat reduced (rather thiek and obtuse, narrow and 
distant), and production of basidiospores reduced (the more so the 
more abundant the ehlamydospores are); chlamydospores always 
formed, usually on the mycelium, always on and in the carpophores, 
in the uppermost layer of the pilens from the surface downwards, or 
in the lower part of the pileus and in the hymenophore; they are 
brown, stellate (PI. X) or smooth; habitat: parasitically on Russu- 
laceae. Monomethylparamidophenol strongly positive with the 
context. 

Development of the earpophores: Unknown in A, parasitica, gymno- 
carpons in A, lycoperdoides (Reijnders). 

Area: Not fully established; found in Europe. 
Cuba. 

Limits: ‘The habitat and the manner of reproduction distinguish 
this genus sufficient] 

State of knowledge: Many dubious specivs were described in Nye- 
talis but it is probable that the genus Asterophora contains only two 
species. These are completely known. 

Practical importance: None. Eichelbaum described a Nyetalis 























North America, 
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Coffearum causing « splitting disease» of Coffea but this species is 
probably not an Asterophora. 
SPECIES 
A. lycoperdoides (Bull.) Ditmar ex 8. F. Gray (Nyctalis asterophora 


fr.); A. parasitica (Bull. ex Fr.) Sing. [Nyetalis parasitica (Bull, ex 
Fr) Fr). 









Tribus CLITOCYBEAE Fayod 
(nt Clitocybés), Ann, Se, Nat. VIL. 9: 344. 1889. 
Stamm.-gesch. 1 TIL. 1907 


Type genus : Clitocybe (Fr.) Quél. 


Syn. : Tricholomateae Fayod (ut Tricholomés), 1. ¢., p. 346; Lolay, Fortr, Bot. 
Stamm.-gesch, 1; 713. 1907 (Trickolomeac); linai, Journ, Fac, Agr. 
Hokk. Imp. Univ, 43: 64. 1938. 
Collybieae Kone, & Maubl, 1. ¢. (ut Collybiées) 5 
Armillarieae Imai, le, p. 46. 





¢ Lotsy, Fortr, Bot, 








le ps U3. 


Characters : Basidia not of the Lyophyllun type; spores and tissne 
and epicuticular elements (if present) nonamyloid; lamellae not 
splitting longitudinally; hymenophoral trama never distinetly bi- 
lateral (slightly diverging in outermost layer at times) ; epicutis not 
strongly differentiated, except in a few species of Armillariella and 
Tricholoma which have clampless septa between the hyphae; psen- 
docystidia, metuloids and conspicuous cystidia absent ; habit elito- 
cyboid, or tricholomatoid, more rarely pleurotoid (and then spores 
never cylindric, or elongated more than twice their breadth and the 
trama not gelatinized), or omphalioid (then without cystidia), or 
collybioid to marasmioid (then without any spherocysts on the 
cuticle); rhizomorphs either white or black (in the latter case—clamp 
connections absent between hyphae, and trama not gelatinized, and 
habit not marasmioid); hymenophore always well developed in 
mature specimens; carpophores pileate. On various kinds of sub- 
strata, parasitical and saprophytical, or symbiotic. 











KEY TO THE GENERA 





A. Glamp connections: present, i. e. most or many septa between hyphae are 
provided with clamps, except in occasional parthenogenetic forms. 
Clitocydinae (p. 174) 


B. Cheilocystidia large and conspicuous making the edge of the lamellae 
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distinetly heteromorphous; spores usually short (globose to short-ellip- 
soid or ovoid) and small to medium, often with slightly thickened walls ; 
base of the stipe attached to white rhizomorphs that lead to decaying 
wood, or directly attached to decaying wood ; pileus fleshy, neither mem- 
branous nor tough aud reviving, fibrillose, squamulose, squarrose, non- 
hygrophanous ; pileus centrally stipitate. 15. Tricholomopsis (p. 194) 
B. Cheilocystidia neither large nor conspicuous, or else fungi not combining 
the characters enumerated above. 
©. Spores large and globose, not pure white in print; veil present ; 
carpophores Inminescent, plenrotoid, growing on wood. 
10. Lampteromyces (p. 178) 

















©. Not combining all these characters. 
D. Carpophores bright colored, Juminescent ; spores subglobose 
and small or medium in size, smooth, the matare walls often 
slightly thickened, pare white in print,'lamellac deeply decurren: 
cystidioles present (thongh not conspicuous), or pseudoparaphy- 

ses with all transitions from basidioles to cheilocystidia present. 

12. Omphatotus (p. 180) 











D, Not combining these characters, 
2. Fangi developing large, fleshy earpophores on the trunk 

ud the branches of standing trees, more rarely on logs 5 
pigment none or little ; spores rather small, rather globose, 
white in print, with somewhat thickened mature walls ; 
lamellae never decurrent ; eystidia and pseudoparaphyses 
none ; stipe central or eccentric, solid ; hymenophoral trama 
regular, 11. Hypsizygus (p. 178) 
. Not combining these characters. 

F. Habit of the carpophores plenrotoid, or else lamellae 
decurrent and consistency tough and reviving ; hymeno- 
phoral trama irregular ; liguicolons or ou living moss 

G. Lameliae subelose to crowded, or extremely narrow 
and forking. 
Hf, Pigment none or virtually absent, at least 











under the microscope ; temperate and boreal. 
17. Pleurocybella (yy. 202) 

H, Pigmented species ; stipe arising from a pedes- 
tal; tropical. (If not arising from pedestal 
see «J>). 20. Trogia (p. 207) 

G. Lamellae moderately close to distant, never ex- 
tremely narrow and forking. 

1. Carpophores reviving after having been dried 
out on the habitat, as soon as moistened ; 
mainly tropical and subtropical. 

J. Hyphae and basidia hyaline. 
18, Nothopanus (». 203) 
J. Hyphae and/or basidia greenish in KOH. 
19. Anthracophyllum (p. 203) 
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A. Septa between hyphae not clampe: 


I. Carpophores not reviving ; temperate or boreal 
(if not temperate or boreal compare «J »). 
(see Omphatina) 
¥. Habit of the earpophores not plearotoid ; if consisten- 
ey is tongh or reviving— the lamellae are not decurrent, 
K. The whole hymenophoral trama very irregular to 
pilens hygrophanous ; pigment more 
or less distinetly inerusting the walls of the hyphae; 
habit of the carpophores omphalioid ; consistency 
soft-fleshy, but context thin ; lamellae distant. 
(see Omphatina) 








K. Not combining these characters. 

L. Hymenophoral trama forming a thick layer of 
regular structure; spores either globose and 
echivate, or more or less cylindric and volumin- 
‘ons and smooth ; cheilocystidia present ; lamel- 
ae rather thick and somewhat distant ; carpo- 
phores, especially lamellae, often with bine, 
Hilac, violet, pinkish-vinaceous, rose color, 
yellow tinge, veil m 9. Lacearia (py. 174) 

L. Not combining these characters. 

M. Lamellae adnate to deeply decurrent ; 
stipe not cartilaginous (habit clitocyboid) ; 
spores smooth, or white in print; veil 

13. Clitoeyde (p. 182) 

ig these characters, 

rough and pale sordid pink in 

: 14. Lepista (p. 190) 
N. Not so. 

0. Context decidedly fleshy, soft ; 
lamellae always strougly emar; 
nate-sinuate ; stipe neither cart 
laginons, nor tough, nor thin and 
tubnlose ; spore print pure white, 
rarely very pale cream, 

(see Trichotoma, p. 218, ef. Coolia, p. 233) 
0. Context not so; stipe thin and 
tubulose, and the cortieal layer 
of the stipe more or less cartil 
ginons or tough; lamellae sub- 
free to adnate, some 
what sinuate; spore print often 
pinkish. 16. Collybia (p. 197) 
Trickolomatinae (p. 209) 































mes some 








P, Lamellae decurrent or aduato-decurrent. 


Q. Spores white in print, wall thin 5 s 





© up to 4 mm broad ; veil and 





black rhizomorphs none; habit omphalioid, 21. Omphalina (p. 209) 
Q. Spores frequently colored (mostly yellowish) in print, wall some- 
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times rather thick when quite matare; stipe more than 4 mm broad ; 
veil and black rhizomorphs sometimes present ; habit clitocyboid. 
22. Armiltarietta (p. 214) 
P. Lamellae not decurrent. 
R. Carpophores with tricholomal 
no pi 


habit; spore print not pink, and 
ment bodies occurring inside the spores of herbarium material ; 
lamellae strongly emarginate-sinuate, rarely aduexed; mostly on 801 
23, Tricholoma (p. 218) 
, collybioid, or pleurotoid habit; mostly 











R. Carpophores with mycen 
on wood. 
S. Cuticle of pilens ni 
sometimes pink in pri 








or little pi 
t, but with: 


ented ; stipe central ; spores 
at pigment bodies. 

24. Podabrella (p. 229) 
nted ; stipe eecentrie and some- 
iqne, or spores with pigment bodies, white in print. 

T. Stipe eccentric and oblique; spores without pigment bodies. 

25. Pleuroootlydia (p. 230) 
tral and straight or slightly curved ; spores of 
specimens with strongly colored, solid pigment 
bodies inside the wall, but fresh spore print white. 
26, Callistosporium (p. 231) 








S. Cuticle of pilens distinetly p 
wh 











T. Stipe 
herbari 











Subtribus CLITOCYBINAE Sing. 


Type genus : Clitocybe (Kr.) Quél. 
Characters: Those of the tribus; clamp connections present except 


in occasional parthenogenetic forms. 





9, LACCARIA Berk. & Br. 
Ann. Mag. Nat. Hist, 5: 370, 1883. 


‘Type species : Lucearia laceata (Scop. ex Fr.) Ber 





& Br. 





Syn. Rassuliopsis Schriter in Cohn, Krypt. F. Schles., Pilze, p. 622. 1889. 


Characters : Pilens dry to subhygrophanous, glabrous to squamu- 
lose, smooth to transparently striate when moist; cuticle not strongly 
differentiated ;lamellae rather thick and somewhat distant, moderately 
broad to extremely broad, usually bright colored (blue, lilac, violet, 
pinkish vinaceous, rose color, yellow); hymenophoral trama strictly 
regular to almost regular; spores either oblong and voluminous 
(11-22 y long), and then smooth, or short-ellipsoid to globose and 
then echinate, the spines sometimes curved and arranged in spirals, 
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nonamyloid; spore print white or «pale Verbena violet»; basidia 
frequently two-spored, otherwise four-spored, without carminophilous 
granulation, cystidia none, but cheilocystidia mostly present; trama 
fibrous-fleshy, not reviving, nonamyloid; pigments not conspicuous 
microscopically, not incrasting the hyphal walls, all hyphae with 
clamp connections. On soil, among deep moss, in clearings, in deep 
woods, in alpine pastures, along brook beds, on decayed wood, on 
leafmold, among dead needles, on sandy’ and on rocky places. Ferrie 
sulphate causing a distinct deep gray discoloration in the species 
tested. 

Development of the carpophores : Seems to be hemiangiocarpous in 
Lacearia laccata (see Reijnders, pl. V, fig. 

Area : Cosmopolitan. 

Limits : The original diagnosis and the characters enumerated 
above do uot cover all the eventualities that might be expected when 
certain little known species are studied more carefully. Lange has 
indicated that the species he calls Clitocybe sandicina has all charac- 
ters except the spores of a Laccaria, However, it appears probable 
that the trama and the pigments are those of Omphalina rather than 
Laccaria, and, therefore, no premature emendation of the diagnosis 
of Lacearia has been proposed. 

Velenovsky has described « species which he considered as new, 
Rusguliopsis lineata Velen., and the author has also found a species 
in the Altay Mts. which has a dull yellowish gray color but spinose 
spores, In the latter case, the trama was regular or subregular. This 
would exclude Omphalina. However, the basidia were not studied 
with aceto-carmine, and it is possible that the specimen belongs to 
Lyophyllum. In R. lineata which the author has recollected near 
Praha, Czechoslovakia, the same possibility exists, Consequently, 
an emendation of the diagnosis of Laccaria in this direction, i. e. 
including species with dull colored lamellae is unnecessary at present. 

Collybia clusilis and C. culgaris turn slowly deep gray with ferric- 
sulphate, and, if the diagnosis of Lacearia would include dul! colored 
species, it may become difficult to separate the genus Collybia on this 
level. However, the gray FeSO, reaction may be more common among 
the Clitocybinae than we know now, and the spores are so different 
from those known in Laccaria that it would be impossible to maintain 
Laccaria as a genus if the Collybia-clusilis-group should actually 
become a problem. The author is convinced that this will not be the 
ease in spite of the fact that Fries put Clitocybe pachyphylla (which 
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Lange thinks is the same as Collybia clusilis) in the same section as 
Lacearia laccata. 

Including only those species that are completely known, the delimi- 
tation of the genus Lacearia is rather easy. Among the Clitocybi- 
nae, it is easily distinguishable on the basis of its spore characters, 
the structure of the hymenophoral trama and the edges of the lamel- 
Jae, the colors of the lamellae, the thickness of the lamellae, the 
absence of a veil, and the non-pleurotoid habit. The chemical and 
the ontogenetic characters are not known to be generic. 

Considering the limits of the genus, and its most striking charac- 
ters, one is led to believe that Laccaria is most closely related not 
to Clitocybe, or Omphatina, or Collybia, but to the Japanese genus 
Lampteromyces. 

State of knowledge: All the ten spi 
ria in the present sense, are well known. 

Practical importance : L. laccata ; I. amethystina, and L, trullisata 
are known to be edible. Since the first and last of these species often 
grow in places where other edible mushrooms are rarely found, 
they may have some local importance in spite of their second grade 
quality. 





‘ies that are admitted in Lacea- 














SPECIES 


Stirps Trullisata (with smooth spores): L. Gruberi (A. H. Smith) 
Sing. (Clitoeybe, A. H, Smith); 1. trullisata (Ellis) Peck [Clitoeybe, 
(Bllis) Sace.|. 

Stirps Amethystina (with echinate pale violet spores): L. amethys- 
tina (Bolt. ex Fr.) Berk. & Br. ; . ochropurpurea (Berk.) Peck. 

Stirps Laccata (with echinate pure white spores): L. laccata (Seop. 
ex Fr.) Berk. & Br. (Clitocybe, Quél.), with its varieties var. pro: 
(Bond.) R. Maire, var. roseola (Batsch ex Fr.) Sing. (= var. bicolor 
R. Maire); L. tetraspora Sing.; 1. ohiensis (Mont.) Sing. [Clitoeybe 
Sace.; Lacearia striatula (Peck) Peck}; L. altaica Sing. [= Lacearia 
striatula (Peck) Peck sensu Sing. 1943, non Peck]; L. echinospora 
(Speg.) Sing. [Clitocybe, Sace.; L. pumila Fayod ; L. tortilis (Bolt. 
ex Fr.) Pat. sensu auet, nonn, (non Bolt. ex Fr.)]. 











ma 
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KEY To THE SPECIES 


A. Spores smooth, strongly elongate. 
B. Lamellae yellow. Species occurring in the Rocky Mts. of North America. 
L. Gruberi 

B. Lamellae lilae-pinkish, or dull vinaceous. Species occurring in the Cen- 

tral and Atlantic states of North America, in sand dunes, —L. tradlisata 
A. Spores echinate, not strongly elongate, mostly sabglobose or globose. 

C. Lamellae deep bluish lilac, e.g. Pl 45, E1(M. & P.) or bluer; spore print 
«pale Verbena violet », (R.) or PI 41, B 2 (M. & P. 
or variable in number. 

D, Pilews 10-50 mm broad. L. amethystina 





j sterigmata 2, or 4, 








D. Pileus larger. L. ochropurpurca 
C. Lamellae pinkish, purplish pink, tlesh color, ete. (see table 1). 








TABLE | 
Size ofearpophores | Characters of spores ormac tetrasporae | Forme spore 
Large to medium,| ellipsoid, or else glo- Lacearia 
rarely small bose but not over 1093 taccata 74 





spines smaller than Ij. 


Small to medium | globose, larger than | Lacearia Lacearia 
| 10p, bot smaller than tetraspora ohiensis 
12.8, ; spines larger 


than Ip 





Small to medium | globose, larger than canixeds | Laccaria 
| 124 but smaller than | 2+ and 4-spo- altaica 
13.5, ; spines smaller | red forms of 














than Ip L. allaica) 
Small to very small, globose, 12-2 Lacearia 
er; spi S echinospora= 
| than Ip Laccaria pumila 


This table shows that, the larger the carpophores, the smaller the 
spores and vice versa. It also shows that the smaller the carpo- 
phores, the more inclination to form bisporous forms. More detailed 
studies of the spore number and the cytology and sexuality of all 
these species are needed in order to prove what the author thinks 
has taken place bere: the number of sterigmata has become a 
Specific, fixed character in at least some of the species. 
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10. LAMPTEROMYCES Sing. 
Mycologia 39: 79. 1947. 


Type species : Lampteromyces japonicus (Kawamura) Sing. 

Characters : Carpophores distinctly pigmented, rather bright colo- 
red on the pileus, pleurotoid, Inminescent (P1. I); pileus not viscid, 
not hygrophanous, fibrillose; lamellae deeply decurrent; basidia with- 
out carminophilous granulation; spore print whitish-drab; spores 
hyaline, smooth, nonamyloid, often thick-walled, globose, very large; 
cystidia indistinct or none; hymenophoral trama regular, consisting 
of somewhat flexnous or straight, not strongly interwoven hyphae ; 
subhymeninm narrow; stipe eccentrie or lateral, firm-tough, annu- 
late from a persistent veil that consists of filamentous hyphae; 
context consisting of nonamyloid hyphae with clamp connections. 
On wood. 

Development of the carpophores : Unknown. 

Area: Japan, 

Limits : This genus is clearly delimited from all other genera of 
the Olitocybeae and Lentineae, as well as from all other fangi known. 

State of knowledge : The only species that belongs here is comple- 
tely known. 

Practical importance: This is an important poisonous species which 
has caused serious poisonings in Japan. 


SPECIES 


L. japonicus (Kawamura) Sing. (Pleurotus, Kawamura; Armillaria, 
finai). 


11. HYPSIZYGUS Sing. 
Mycologia 39 : 77. 1947. 


‘Type species : H. tessulatus (Bull. ex Fr.) Sing. 

Characters : Pigment almost none; carpophores nearly tricholoma- 
toid to nearly clitocyboid, but at the same time somewhat pleurotoid 
Decanse of the frequent eccentricity of the stipe, non-luminescent 
pileus non-hygrophanous and not viscid, often areolate-rimose ; euti- 
cle little differentiated; lamellae adnexed or adnate, sometimes decur- 
fent with a tooth, not sinuate, or sinuate-emarginate on one side of 
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the earpophore ; basidia normal in all regards; without carminophi- 
lous contents; cystidia absent; spore print pure white; spores globose 
or subglobose-ellipsoid, nonamyloid, smooth, the wall eventually 
slightly thickened, diameter smaller than 10y mostly around 5»; 
hymenophoral trama regular much like that of typical Clitocybes ; 
subhymeninm very narrow, ramose; stipe thick and fleshy, often 
somewhat eccentric or curved; veil none; context fibrous-fleshy, thick; 
trama nonamyloid ; hyphae with clamp connections. On trunks and 
branches of living and dead frondose trees. 

Development of the carpophores : Unknown. 

Area: Cireumpolar but more common in America and Eastern Asia, 

Limits : Traditionally, this is a « Pleurotus », Tt differs, however, 
from that genus in the more or less globose, not quite thin-walled, 
white spores, in the manner in which the lamellae are attached to the 
stipe, and in the structure of the trama, The author has formerly at- 
tempted to avoid the erection of a new monotypic genus by uniting 
this species with Clitocybe. But the Clitocybes, sect. Candicantes, have 
different habit, and the spores are more or less ellipsoid whith thinner 
walls; these white Clitocybes are also much different in their 
habitat requirements, for even if the substratum is wood, the frueti- 
fications are never found high up on living trees, and the wood is in 
@ more advanced state of decay. 

Hypsizygus is comparable with Pleurocybella, at least the stipitate 
forms. Pleurocybella differs, however, in habitat, more eccentric habit, 
narrower and more decurrent lamellae, much more irregular hyme- 
nophoral trama and more fragile consistency. 

‘The clamp-bearing Tricholomas differ in being terrestrial and 
having clearly sinuate lamellae, strictly central stipe and usually 
more elongate spores with thinner walls. 

State of knowledge: Only three completely known species can be 
named at present, but only one of them has been located among the 
species indicated in the older literature. 

Practical importance : It is doubtful whether Hypsizygus tessulatus 
causes wood rot on previously undiseased elms. It is, however, certain 
that this fungas at least contributes to the death of older trees. 
‘The carpophores are eaten by the American Indians as well as by & 
small part of the white population in North America, and by some 
mushroom hunters in East Asia. 
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SPECIES 


H. tessulatus (Bull. ex Fr.) Sing, (Pleurotus Gillet; Pleurotus «ulma- 
rius» auct, Amer., non sensu Kiihner); H. cireinatus (Fr. 22) Sing. 
(Clitocybe, Karst. sensu Sing. 1943); also a closely related species eol- 
lected by A. H. Smith in Oregon (inedit.), and perhaps Pleurotus 
craspedius (Br.) Gill. sensu Romagnesi. 


12. OMPHALOTUS Fayod 
Ann. Se. Nat. Bot, VII. 9 : 338. 1889. 
Type species : Pleurotus olearius (D. ©. ex Fr.) Gillet. 
Syn. : Monadelphus Earle, Bull. N. Y. Bot. Gard. § : 432. 1909. 


Characters: Oarpophores intermediate between pleurotoid and 
clitocyboid in habit; pileus fleshy, non-hygrophanous ; bymenophore 
lamellate, luminescent when fresh, bright colored as the whole carpo: 
phore; not developing cyanie acid; spore print pure white; old 
spores with slightly thickened walls, subglobose, hyaline; lamellae 
deeply decurrent ; basidia normal but some one-spored, and some 
transitions between these (sterigma not discharging a spore : pseudo- 
paraphysoid) and the eystidioles that are often numerous near the 
edge of the lamellae, can be observed in certain specimens; the single 
sterigma of the pseudoparaphyses may even attain enormous size 
and finally separate from the pseudoparaphysis and float around in 
the preparations (binucleate conidium 2); spores, basidia and hyphae 
nonamyloid; hyphae with clamp conneetions, epicutis little differ- 
entiated; hymenophoral trama irregular to subregular with recogniza- 
ble axillar trend (near the thin subhymenial layer); stipe fibrous, 
fleshy, central or eccentric ; odor of Collybia dryophila; on decaying 
wood (stumps and tranks) of both coniferous and frondose trees, 
usually fruiting in large number; binucleate mycelium in culture 
non-luminescent, producing oidia(observed by Hanna and the author). 

Development of the carpophores : Unknown, 

Area: Probably almost cosmopolitan but not represented in boreal 
and alpine floras. 

Limits: This genus has been combined with Pholiota subgenus 
Flammula, with Clitocybe, and with Pleurotus, While its insertion in 
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Flammula was obviously a mistake, the combination with Clitocybe 
and Pleurotus was proposed with the intention of emending the diag- 
noses of these genera in order to include Omphalotus. However Ompha- 
lotus has so many features characteristic only to its single species, 
it appears impossible to incorporate it in Clitoeybe where it would 
be so isolated that.a new subgenus would have to be established for it. 
Neither from an anatomical-morphological, nor from an ecological- 
chemical point of view, can, in the author's opinion, identity with 
the genus Clitocybe in the classical sense or in the emended sense be 
claimed, The anthor has (1943) tentatively put Omphalotus in Armil- 
lariella, however, under the condition that the hyphae of the carpo- 
phore are clampless. Recent studies, however, have shown that 
clamp connections are constantly present. Its identification with 
Pleurotus cannot be admitted under present circumstances consider- 
ing the much narrower sense in which Pleurotus is now conceived. 
The species Jeft in Plewrotus are absolutely not allied to Omphalotus 
from whatever point of view they are examined, unless the substra- 
tum is made the decisive factor. The spores are subglobose in Ompha- 
lotus, and eylindrie in Plewrotus. The hymenophoral trama is much 
more irregular (to almost intermixed) in Pleurotus than in Ompha- 
lotus, The subhymenium is much more distinct from the trama and 
forms a broader layer in Plewrotus than in Omphalotus; the spore 
print is not pure white in most species of Pleurotus, and the stipes 
are, in an average, more eccentric in Pleurotus. 

State of knowledge : The author admits, at present, only one single 
species which may be divided into several races (geographical or 
ecological) ; others may prefer to distinguish these races as species, 
yet, this cannot be done before a careful monographie study of the 
genus has been made. 

Practical importance: This species is an active destroyer of timber; 
besides, it is poisonous, thus, in spite of its beauty, rather undesira- 
ble in the forests. It is possible that the yellow pigment can be 
extracted and used for stains in cytological laboratories. 



































SPECIES 


0. olearius (D.C. ex Fr.) Sing. |Pleurotus, Gillet ; Clitocybe, R. 
Maire ; Clitocybe illudens (Schwein.) Sace.; Flammula phosphorea 
(Batt. ex) Quél.]. 
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13. CLITOCYBE (Fr.) Quél. 


Champ. Jura Vosges, p. 85. 1872-73, em. 
‘Type species : Clitocybe infundibuliformis (Schaeffer ex Fr.) Quél, 


Syn: Agaricus tribus Clitocybe Fr., Syst. Mycol. 1: 78. 1821, p.p. 
Omphalia Quél, Enchir., p. 19, 1886, non (Pers. ex) 8. F. Gray (1821), nee 
(Fr.) Quél. (1872-73). 
Lepista (Er.) W. G. Smith sensu Pat., Hymen. p. 96, 1887; nee non Roze, 
Gillet, Konrad & Maublane (sect. Eu-Lepista Konr. & Manbl., Icon, Sel. 
6 : 350. 1924-37) p.p., non W. G. Smith (1870). 








Characters: Carpophores of strictly clitocyboid habit, often de- 
pressed or umbilicate in the center of the pileus with the lamellate 
hymenophore deeply decurrent ; or adnate-subdecurrent; sometimes 
developing HCN; pileus dry or hygrophanons, very rarely viscid, 
pigmentless or colored, and then pigment usually intracellular and 
dissolved in the cell sap, dull colored (gray, umber, ete.), or green, or 
very frequently ochraceous, pinkish buff, cinnamon, falvous-chestnut 
color, ete.; epicutis little differentiated, consisting of a sericeous or 
subpubescent covering of repent or loosely interwoven filamentous 
hyphae; lamellae thin, often arcuate, white, concolorous with the 
pileus, or cream colored, often developing eyanie acid; spore print 
pure white, cream color, greenish, or pale sordid salmon color (but 
never pale vinaceous drab), in the latter case, the spores never 
rough, in general spore wall always smooth except in species with 
white spore print and with globose or subglobose spores; spore wall 
always nonamyloid, very thin; basidia normal, usually 4-spored, 
rarely 2-spored; eystidia none (rarely with very inconstant, incon- 
spicnousand seattered pseudoparaphyses or cheilocystidia, very rarely 
with well developed, crowded cheilocystidia); hymenophoral trama 
regular or subregular, or subbilateral-snbregular, never strongly 
intermixed nor completely irregular in the species studied, nor dis 
tinetly bilateral or inverse, always nonamyloid; stipe usually central, 
fibrous-fleshy or with cartilaginous rind, solid, or becoming hollow; 
context non-reviving, fleshy-soft, or soft-fibrous in the pilens, never 
tough or leathery; hyphae with thin, rarely irregularly and slightly 
thickened walls, always with numerous clamp connections. On soil, 
in deep moss, on foliage and needles, on decayed wood and on char- 
coal, in and outside the woods, rarely on dung or in garden beds, 
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Development of the carpophores : Probably always gymnocarpous, 
Dut few data available (see Blizzard). 

Area : Cosmopolitan. 7 

Limits: Clitoeybe is well delimited from all genera of this group and 
the Tricholomatinae; yet, the hiatus separating it from Collybia, 
Lepista, and Tricholoma is rather slight. The genus is also close to 
Omphalotus, Hypsizygus, Pleurocybella, Omphalina, and Trogia. 

1) Collybia, At the level of the hygrophanons, smaller species, the 
difference in habit between Clitocybe and Collybia becomes rather 
small. On the other hand, there are such species in Collybia as 
Collybia clusilis aud C. vulgaris, both in the characteristic dull colors 
of the hygrophanous Clitoeybes, and with a very inconstant manner 
of gill-attachment. However, the inerusting pigment of Collybia vul- 
garis, and the constantly collybioid habit of O, clusilis make it pos 
ble to draw a rather sharp line between the two genera. 

2) Lepista, At the level of the section Disciformes, we find certain 
species that come extremely close to Lepista, especially in the Inor- 
natinae, In these groups, the spore print tends to be slightly colored, 
and in some cases it is frankly sordid pink rather than cream color 
or greenish. However, made clear that the species of Lepista 
must have both pinkish and rough spores, the generic distinction is 
still possible, inasmuch as the typical species of Lepista, in their 
habit, are rather like Tricholoma than Clitocybe [except for L. sub- 
aequalis (Britz.) Sing.}, and, in fact, were also listed as such by Fries 
and the various authors following the Friesian scheme. 

3) Tricholoma, Anatomically, there is hardly much difference be: 
tween the sections Leucorigida and Rigida of Trickoloma on one hand 
and Clitocybe, sect. Disciformes on the other hand. However, the Tri- 
cholomas have a strong, distinet, and constant sinuate emargination 
where the lamellae join the stipe, a feature already emphasized by 
Fries, and never observed in Clitocybe. On the basis of the form of 
attachment of the lamellae, these two groups can be easily separated. 
‘This, however, is only trae if such heterogeneous elements of both 
genera as the species of Lyophyllum, Lepista, Leucopavillus, Melano- 
leuea, Tricholomopsis, ete. are first removed from Olitocybe and Tri- 
choloma, 

4) Omphalotus. As for the delimitation of that genus from Clito- 
cybe, see under Omphalotus. 

5) Hypsizygus. See under that genus. 

6) Pleurocybella. This genus differs in more eccentric stipe than is 
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usual in Clitocybe (the stipe may be entirely absent as in the type 
species. of Pleurocybella), and completely irregular, even somewhat 
intermixed hymenophoral trama, also in constantly epixylous habitat, 
and not clearly decurrent lamellae. 

7) Omphalina. This genus bas been separated from Clitocybe, in 
the past, by various standards. Fries emphasized cartilaginous stipe, 
a feature that is most arbitrary, and is often found in species that 
are not otherwise different: from Clitocybe, even in such species that 
were actually inserted in Clitocybe by Fries himself. ‘This difficulty 
arises especially at the level of the hygrophanous Clitocybes and the 
larger Omphalinas. Noting that the type species of Omphatina and 
the closely related species have no clamp connections, the author 
thought it possible to divide Clitocybe and Omphatina by this charac- 
ter (1942). However, this separation is not quite satisfactory because 
of the fact that some species of Omphalina, otherwise inseparable from 
the typical Omphalinas, have numerous clamp connections in all 
heterothallic forms. Nevertheless, there is a definite hiatus between 
these species and the species with cartilaginous stipe that are close 
to Clitocybe. The latter have regular or subregular trama, often with 
the outermost hyphae very slightly diverging toward the hymenium, 
with the walls of the hyphae thin, with the euticle colored by an 
intracellular pigment that is never bright yellow or orange. In con- 
trast to this, the true Omphalinae, even those with clamp con- 
nections, have bright yellow or orange pigment, or if the pigment is 
dull colored or some other color, it is a membrana pigment that often 
seemingly inerusts the hyphal wall and is not easily dissolved ; the 
hymenophoral trama consists of very irregular hyphae which have a 
comparatively thick wall, and this in tarn makes them appear some- 
what opaque. Only in a few species, a central, narrow, regular medio- 
stratum is visible, but usually, the hyphae of the hymenophorat 
trama are not arranged regularly. This separation is also that en- 
visaged, as it seems, by the modern French authors, Kiihner and 
Romagnesi. 

8) Trogia. This genus differs from Clitocybe in reviving context 
and a pedestal at the base of the stipe. It is, in a manner of com- 
parison, a Clitocybe with tough, reviving earpophores, and a Collybia 
with deeply decurrent lamellae. There is little danger that these two 
genera will ever be confused, or their hiatus be narrowed too much. 

To sum up, we may say that Clitocybe is, though extremely close 
to some other genera of the Clitocybeac, always clearly separable 








R. Stxcen, The « Agaricales » (Tricholomataceac) 185 


from them. Those who think, that nevertheless the hiatus between 
Clitocybe and these genera is too small, should consider the fact that 
the hiatas between these genera themselves, especially Tricholoma 
and Lepista, and Trickoloma and Collybia, are by no means more 
abrupt than the hiatus between these genera and Clitoeybe, It would, 
therefore, follow that all these genera should, according to those who. 
favor larger units, be combined into a single mammoth genus, com- 
prising precisely those genera that were thus far strictly respected by 
the Fries-Saccardo school of thought — genera that, by their charae- 
ters, answer to the Friesian scheme of macroscopical classification in 
a classical and almost perfect manner, by far better than the genera 
os where these same characters were schematically 
r natural aflinities. A tribus.as rich in close- 





























of other fami 
applied without regard 
ly related forms as the Clitocybeae, evidently of recent origin, at 
least as far as its terminal branches are concerned, cannot be ex 
pected to form series interrapted by a hiatus comparable in value 
with the hiatus ina group such as the Amaniteae or certain Gas- 
tromycetes. If the genera are homogeneous, and their sequence 
reflecting their affinities, we have natural genera, whether the hiatns 
is more or less abrup! 

State of knowledge : Because of the seareity of outstanding charac- 
ters in this genus, usable for the distinetion of species, and also 
because of the large number of species belonging here (about 200-300 
species can now be considered as belonging in the genus Clitocybe — 
as emended in the present work — with reasonable certainty)", there 
isa great need for serions and comprehensive monographie work. 
Preliminary tests on only a few dozen species have demonstrated 
that chemical reactions such as those obtained with ferric sulphate, 
monomethylparamidophenol, and others, will be useful for the tax- 
onomist. The constancy of the color of the spore print and the con- 
staney of the measurements of the spores within certain limits should 
not be minimized. More attention should be given to the tropical and 
ist-asiatic species, not to mention those of the southern hemisphere, 
Practical importance : A revision of the species of Clitocybe is the 
more desirable as some species of Clitocybe have an excellent record 
as bacteriostaties, some are good edible mushrooms, others are poison- 
ous ina varying degree causing sickness with the characteristic 
muscarine syndrome. C. Augeana, belonging to a group where poison- 



























































° 76 Species are indicated below. 
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ous forms are common (€. dealbata and allied species), is especially 
interesting since it invades wbite-mushroom cellars and is regarded 
as a «weed mushroom » by growers. 


SPECIES 


Subgenus I, Eu-Clitocybe Konr. & Maubl. (1924-37), Pileus more or 
less fleshy and hygrophanous or nonhygrophanous ; if hygrophanous, 
rhizoid-like pseadorhizas are present, or the odor of anise or Collybia 
dryophila is distinct, or the whole fruiting body is either practically 
pigment-less or the pileus cinnamon-flesh color, or spores ellipsoid 
and smaller than 6 1; spores either very small and globose and 
rough-echinulate, or with very thin, smooth wall; basidia usually 
small; spore print pure white or slightly colored; hyphae of the 
hymenophoral trama not vesiculosely widened; stipe fibrous-fleshy, 
rarely subeartilaginous, 

Type species : 0, infundibutiformis (Schaef. ex Fr.) Quél. 

Sect. 1. DISCIFORMES (Fr. ut sect. Agarici, trib. Clitocybe) 
Quél (1872-3), (sect. Pseudoclitocybe Vel. 1939, p. p.), Pileus be- 
coming depressed in age but usually convex or flat at beginning ma- 
turity ; young lamellae usually merely adnate, old lamellae often se- 
parable from the context of the pileus; spore print pure white, or 
slightly colored (e. gr. « cream » or «corn silk » to pl. IX, 1-3, M. & 
P.); cuticle of the pileus not hygropbanous except if the spore print 
is colored, and then only partially in some species. 

Type species : O. nebularis (Batsch ex Fr.) Quél. 

Subsect. Nebularinae Sing. (1948). Spores not fusoid, and not 
narrower than half their length (Q smaller than 2), 

‘Type species : O. nebularis (Batsch ex Fr.) Quél. 

©. nebularis (Batsch ex Fr.) Quél.; C. alba (Bat.) Sing. (C. nebula- 
ris var. alba Bat.); €. clavipes (Pers. ex Fr.) Quél. ; C. Trogii (Fr.) 
Sace.; C. odora (Bull. ex Fr.) Quél.; €. Alecandri (Gill.) Konrad 
(=10. Harperi Murr.). 

Note : The spore print is white in C. Alewandri and O. clavipes, 
and colored in ©. nebularis, C. alba, C. odora, and C. Trogii. 

Subsect. Inornatinae Sing. (1948). Spores fusoid to ellipsoid- 
oblong or subeylindrie. 

‘Type species : 0. inornata (Sow. ex Fr.) Gill. 

C. inornata (Sow. ex Fr.) Gill.; C. Chudueae R. Maire; 0. avellanea 
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(Murr) Sing. (Melanoleuca, Murr.); C. avellaneialba Murr. ; C. mexi- 
; O.lata (Peck) Sing. (Tricholoma, Peck) : perhaps also 
some species now considered as Tricholoma, see p. 224. 

Sect. 2. EULEPISTAE (Konr. & Maubl. 1924-37) Sing. (1943). 
(= Lepista, sect. Bu-Lepista Konr. & Maubl.). Spores globose or 
almost so, rough to finely echinulate, hyaline; pileus sometimes with 
hygrophanous spots, not otherwise hygrophanous; lamellae de- 
current, often forked ; spore print white or nearly so. 

Type species : C. inversa (Scop. ex Fr.) Quél. 

C. inversa (Seop. ex Fr.) Quél.; C. gilva (Pers. ex Fr.) Quél. sensu 
Gillet; Ricken; C. lentiginosa (Fr.) Gillet (C. lenticulosa Gillet) ; 
©, subhirta (Peck) Peck ; C. subconnexa Marr. 

Sect. 3, INFUNDIBULIFORMES (Fr. ut sect. Agarici trib. 
Clitocybis, 1821) Quél. 1872-73, em. Pileus soon depressed to infun- 
dibuliform, pale fulvous or pinkish buff, more rarely deeper chestnut 
‘or faseous. never green, white, gray, or fuscous:-gray, never hy- 
grophanous; lamellae deeply decurrent in all stages; stipe without 
«rhizoids » ; spore print pure white or nearly so; spores cylindrical, 
ellipsoid, ovoid, or subglobose, always perfectly smooth under a good 
oil immersion lens. 

Type species : C. infundibuliformis (Schaef. ex Fr.) Quél. 

C. sinopica (Fr.) Quél.; ©. Bresadoliana Sing.; C. altaica Sing. ; 
©. Bresadolianoaffinis Sing. ; O. subquamulosa Sing. ; C. incilis (Fr.) 
Quél. sensu Velen., Bres., Sing.; 0. infundibuliformis (Schaeff. ex 
Fr.) Quél.; ©. splendens (Pers. ex Fr.) Quél. sensu Bres., non Konr, 
& Maubl, (quae ad Eulepistas transterenda) ; C. maxima (FI. Wett. ex 
Fr.) Quél.; ©. geotropa (Bull. ex Fr.) Quél.; C. calearea Velen. 

Sect. 4. VERNAE Sing. (1943). Pileus reddish buff, buft, or 
fuscous gray, always abundantly pigmented, mostly hygrophanous ; 
lamellae subdecurrent; base of the stipe with short white rhizomorphs 
that appear as «rhizoids»; spores perfectly smooth; carpophores 
often fruiting early in spring or late in fall, mostly under conifers. 

‘Type species : O. rhizophora (Velen.) Josserand. 

0. vermicularis (Fr.) Quél.; C. rhizophora (Velen.) Joss.; 0. autum- 
nalis Sing. 

Sect. 5, CANDICANTES Quél. (1888 ut sect. gen. Omphaliac). 
Pileus either soon depressed or depressed only in age, mostly com- 
pletely pigmentless or practically so, i.e. carpophores mainly white; 
if pigmented at all, the spores are smaller than 6 p, or the odor of 
anise or Collybia dryophila is very distinct; pileus not hygropha- 
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nous, or more or less hygrophanous; if hygrophanous at all, the 
spores are smaller than 6 , or the odor of anise or Collybia dryophila 
is very distinet; spore print pure white or nearly so; spores globulose- 
guttiform, more often more or less ellipsoid to ovoid, smooth. 

Type spec |. suaveolens (Schum. ex Fr.) Quél. 

O. washingtoniensis Murr.; 0. regularis Peck ; C. obsoleta (Batsch: 
ex Fr.) Quél.; C. Velenovskyi Sing.; ©. suaveolens (Schum. ex Fr.) 
Quél.; ©. fragrans (Sow. ex Fr.) Quél,; C. setiseda (Schwein.) Sace. ¢ 
0. subbulbipes Murr. ; 0. steppicola Sing. ; C. Vasilievae Sing.; 0. dia- 
treta (r.) Quél.; 0. angustissima (Lasch) Quél.; ©. phyllophila (Fr.) 
Quél, sensu Lange ; 0. pithyophila (Seer.) Gillet; C. laricicola Sing. ; 
C. eatalaunica Sing.; C. leptoloma (Peck) Peck; ©. monticola Sing. ; 
C. ericetorum (Bull. ex Fr.) Quél.; ©. tuba (Fr.) Gillet ; C. catinus (Er.) 
Quél. ; 0. adirondackensis (Peck) Sace. ; 0. glutiniceps A. H. Smith ; 
©. brumalis (Fr.) Quél.; ©. griseifolia Murr. ; 0, subhygrophana Sing. ; 
C. rivulosa (Pers. ex Fr.) Quél.; C. truncicola (Peck) Sace.; 0. Au- 
geana (Mont.) Sace. ; O. dealbata (Sow. ex Fr.) Gillet ); C. olorina 
(Pr.) Gillet; 0. Robinsoniae Murr.; perhaps also Q. lignatilis (Pers. 
ex Fr,) Karst. sensu Heim & Romagnesi, non sensn Kiihner. 

Note : Several other species that seem to belong here have not 
been studied by the author, or if so, with insufficient data at hand. 
« Omphatia» microspora Bres. and « Omphalia» Luffii Mass. proba- 
bly belong in this genus and this section, but they may be nanisms 
of other species. The same holds true for numerous species described 
by Velenovsky from Europe and by Peek and Murrill from Novth 
America. 

Subgenus II. Pseudolyophyllum Sing. (1943). Pilens hygropha- 
nous, rarely white or whitish or cinnamon-flesh color when moist ; 
spores smooth, comparatively not very small (larger than 5 in most 
species) unless they are subglobose, or the tramal hyphae inflated ; 
basidia sometimes comparatively large; pigments dull (gray to fas- 
cous-gray, umber, blackish fuliginous, ete.) ; odor often farinaceous, 
not of anise; short, rhizoid-like rhizomorphs at the base of the stipe 
none; hyphae of the hymenophoral trama equal or inflated; subby- 
menium not excessively broad ; stipe fibrous-fleshy to subcartila- 
ginous or with cartilaginous rind. 














” The C. dealbata of C. H. Kauffman and some other American authors is 
actually C. truneicola Peck ; C. sudorifera is dealbata, and C. morbifera Peck is 
another synonym, 
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Type species : O. metachroa (Fr.) Quél. 

(ut sect. gen. Omphaliac, 1888). 
ellipsoid ; hyphae of the hymeno- 
ipe not conspicuously cartilagi- 






p long, more or 
phoral trama equal or nearly 
nous; pileus rarely deeply umbilicate-infundibuliform, 

Type species : Q. vibecina (Fr.) Quél. sensu Ricken. 

C. expallens (Pers, ex Fr.) Quél. sensu Bres. ; @. vibecina (Fr.) Quél. 
sensn Ricken ; C, Langei Sing. (C. vibecina sensu Lange) ; @. metachroa 
(Er.) Quél.; @. albocinerea Rea; C. coneara (Scop. ex Fr.) Gillet; 0. 
Suligineipes Metrod ; O. pseudoobbata Lange: ©. livivia (Fv.) Sing. 
sensu Sing. ; probably also C. Imaiana Sing. 

Sect. 7. UMBILICATAE Sing. [subgen. Omphatina (Quél.) Sing. 
1943 non Omphatina (Quél.) 1886]. Spores rather large (larger than 
5.5 1); hyphae of the hymenophoral trama equal or nearly so, none 
of them conspicuously inflated ; stipe with cartilaginous rind, or en- 
tirely cartilaginous; pileus deeply umbilicate, and eventually strong- 
ly infundibuliform. 

Type species : O. umbilicata (Fr.) Sing. 

©, umbilicata (Schaeff, ex Fr.) Sing. (Omphalia, Quél.); O. strombo- 
des (Berk, & Mont.) Sing. (Omphalia, Sace.); also. probably the so- 
<alled « Omphatiae » : 0. striaepilea (Fr.) Gillet ; O. lewcophylla (A, & 
S. ex Fr,) Gillet; 0. litua (Fr.) Gillet ; possibly the echinosporous 
0. asterospora Lange, Close to Q. strombodes is Clitocybe xanthophylla 
Bres. which has clamp connections but whose trama has not been 
studied recently, and may be of the Omphalina-type. 

Sect. 8. BULLULIFERAE Sing. (1943). Differing from the pre- 
ceding section in very small ellipsoid spores, and inflated hyphae 
in the cuticle and the hymenophoral trama; these inflated hyphae 
reach a diameter nine times as large as the no 
hyphae. 

Type species : C. Kuekneri Sing. 

©. hydrogramma (Bull. ex Fr.) Sing. (Omphalia, Quél. ; Clitocybe 
Kuehneri Sing.). 

Note: The C. gallinacea described by Kiihner is undoubtedly not 
the ©. gallinacea of Fries and therefore was named ©. Kuchneri by 
Singer (1943). However, Romagnesi quotes Malengon as claiming 
that the C. gallinacea of the Parisian mycologists is Omphatia hydro- 
granma (Bull. ex Fr.) Quél., and an anatomical cheek on available 
European specimens of C. hydrogramma shows that they actually 
haye the inflated elements in the trama, characteristic for this section. 
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Sect. 9. DITOPAE Sing. (1948). Spores smaller than or just 
reaching 5 1 in diameter, subglobose or very broadly ellipsoid in the 
same print. 

‘Type species : O. ditopa (Fr.) Gillet *). 

©. ditopa (Er.) Gillet. 

Sect. 10, IGNOBILES Sing. (1948). Spores larger than 9p in 
diameter, ellipsoid ; habit that of an omphalioid Marasmiellus or De- 
licatula (stipe up to 1mm thick); pigment none; pileus strongly 
hygrophanous. 

Type species : Omphalia ignobilis Josserand. 

©. ignobilis (Josserand) Sing. (Omphalia, Josserand; Mycena, 
Kiilner). 





14. LEPISTA (Fr.) W. G. Smith 
Clavis Agar., p. 26. 1870. 
Type species : Pavillus lepista Fr. [= Lepista subacqualis (Britz.) 
Sing.]. 


Syn. : Paxillus, trib, Lepista, ¥r., Epier., p. $15, 1838, 
Rhodopacillus R, Maire, Aun, Myo. 11: 337. 1918 (type: R. panacolus), 





Characters : Pileus hygrophanous, subhygrophanous, or nonhy- 
grophanous; hymenophore lamellate; lamellae emarginate-sinuate 
as in Trickoloma, or more rarely plainly decurrent, often separable 
from the context of the pileus from which they are divided by a 
watery or subcartilaginous line or zone; stipe usually central and 
fibrous-fleshy ; context never tough or reviving; earpophores some- 
times aggregated into large cespitose masses, or very densely gre- 
garious in circles («fairy ring»); spores rather small and coarsely 
to very minutely roughened in outline, nonamyloid, thin-walled, 
sometimes part of the spores smooth but always a certain percent- 
age more or less rough, ellipsoid, or short-ellipsoid, or ovoid, rarely 
ellipsoid-oblong, hyaline; very pale sordid pink to cream pink in 
mass (on white paper), e. gr. Ségay 200 in L. sordida; basidia 
normal in every regard ; cystidia of any sort absent ; hymenophoral 
trama regular or subregular, all hyphae nonamyloid, with numerous 
clamp connections ; epicutis little differentiated. On the soil, on 
roadsides, in the woods, on meadows, in parks, in steppes, and deserts, 











© ‘The specific epithet is often incorrectly spelled ditopoda. Di-topus, however, 
has nothing to do with pous, podos (foot) but means « of two shapes ». 
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ou manure heaps in the garden, on compost heaps, ete., ordinarily 
not on wood, 

Development of the carpophores ; Hymenium of external origin, 
carpophores gymnocarpous (Kiihner). 

Area: Probably cosmopolitan, 

Limits: The rule indicated under Clitocybe, leaving all species. 
with smooth spores in Clitoeybe, and those with colored spore print 
and rough spore wall in Jepista, will take care of the present needs 
of the taxonomist. There is, however, no guarantee that the line of 
separation between the two genera 
After a monograph of Clitocybe will accumulate more data, it is possi- 
ble that some species of Clitocybe will eventually be shifted over 
into Lepista. The same is perhaps to be expected in regard to Tricho- 
loma, Metrod (1939) has already transferred Tricholoma irinum to 
Rhodopacillus, i. e. to Lepista, claiming that the spores are rough in 
that species. More detailed monographie work will probably show 
that there is a smooth-spored species (which the author collected in 
Leningrad but from whieh he did not obtain a spore print) that 
might be ealled Zrickoloma irinum, and a rough spored spe 
sport 








11 be permanently on this level. 














cies (the 
are extremely finely roughened, and not in all spores at. that) 
with a pale sordid pink spore print on pure white paper, This latter 
species may be the one Metrod has examined, but it is considered 
as a different species in the present treatment (L. Rickenii Sing.). 
Nevertheless, this somewhat complicated situation shows clearly 
cnongh that the limits between Tricholoma and Lepistaare by no means. 
very sharp. In some of our previous papers, we have followed R. 
Maire in including in this genus such species as Khodopavillus trun- 
catus (P'r.) Maire and R. popinalis (Fr.) Kithner & Maire, on the mis- 
taken assumption that these species combine all the essential 
characters of Lepista. Yet, these species, — our sections Decurrentes 
Konr, & Maubl, and Nitellini (Konrad & Maubl.) of Rhodopaxillus — 
have no clamp connections, and it is improbable that they are actual- 
ly closely related to Lepista. They approach very closely some groups 
of the genus Rhodophyllus, and also Clitopilus, both of the family 
Rhodophyllaceae. Since they differ from Rhodocybe only in the absence 
of psendocystidia, the author now combines these sections with 
Khodocybe, and transfers the latter genus to the Rhodophyllaceae, 
According to Kithner (1945), the species here considered as true 
Lepistae, have uninncleate spores, and those transferred to Rhodocybe 
have binucleate spores. The incrusting pigment, found in some of 
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the Rhodocybes, is also present in many Kkodophylli, but not in Le- 
pista. 

State of knowledge : The more extended use of chemical characters 
and a more careful observation of the variability of the degree of 
roughness of the spores and the shades of pink observed in the 
spore print of the different species will perhaps add to our know- 
ledge of this thus far rather «monctonous» genus, now consisting 
of 15 species. 

Practical importance; Lepista contains some of the most valuable 
edible mushrooms, and some of the most promising bacteriostatic 
organisms among the Agaricales. The best known edible species are : 
L, nuda (also grown in France, and often in the markets), L. perso: 
nata, I. sordida, L. Rickenii, L. eaespitosa, L. caffrorum (one of the 
most important edible mushrooms of the natives of South Africa), 
I. lactescens (one of the most widely used edible mushrooms in Indo 
China), L. praemagna. 





SPECIES 


Sect. 1. PANAEOLAE Sing. nt sect. gen. Khodopacilli (1943). 
Stipe more or less white or whitish; habit not always tricholomatoid. 

‘Type species : L. panacola (Fr.) Karst. (= 1. luscina). 

L, caffrorum (Kalchbr. & McOvan) Sing. (richoloma, Kalehbr. & 
McOvan; Rhodopaxillus, Sing.) ; L. lactescens (Pat.) Sing. (‘Lricholo- 
ma, Pat.; Ruodopaxillas, Sing.); L. praemagna (Murr, sensu Overholts) 
Sing. (Melanolenca, Murr. 2; Tricholoma, Murr. sensu Overholts) ; 
LL, eaespitosa (Bres. p. p.) Sing. (Lricholoma paneolus var. caespitosus 
Bres. p.p.; Rhodopaxillus caespitosus Sing.) ; L. luseina (Fr.) Sing. 
[Clitocybe, Karst. ; Tricholoma, Lund. & Nannf.; Tricholoma panaeo- 
lum (Fr,) Quél.; Lepista, Karst; Rhodopaxillus, R. Maire; Agaricus 
panaeolus* calccolus Fr. ; Rhodopaxillus nimbatus (Batsch ex Seer.) 
Konr, & Maubl.]; Z. Harperi (Murr.) Sing. (Melanoleuca, Murr.) ; D. 
subacqualis (Britz.) Sing. (Agaricus, Britz. ; Tricholoma, Sace,; Paxil- 
Ins lepista Fr. sensu Bres. non Ricken; Rhodopaxillus, Sing.) ; L. 
Rickenii Sing. (‘Tricholoma panacolus sensu Ricken non al.); L. gla- 
bella (Speg.) Sing. (Clitopilus, Speg.; Lepista Westii Murr.) ; 1. pa- 
nacoliformis Murr. Probably also Melanoleuca Olesonii Murr. and M. 
rudericola Murr. ¢ 




















“In the first species, the exact color of the spores, and in the second, the 
spresence of clamp connections has not been verified. 
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Sect. 2. GENUINAE Konr. & Maubl. ut sect. gen. Rhodopazilli 
(1924-37). Stipe more or less bluish lilae, violet, pale blue, or purplish 
colored when young and fresh; habit decidedly tricholomatoid in 
most normally developed carpophores. 

Type species : L. nuda (Bull. ex Fr.) W. G. Smith. 

LE, nuda (Bull. ex Fr.) W. G. Smith (Tricholoma, Quél.; Rhodopa- 
xillus, R. Maire) with var. typica, var. tridentina (Sing. ut Rhodopa- 
xillus) Sing., var. violaceofuscidula (Sing. ut Rhodopaxillus) Sing., 
var, lilacina (Quél, wt Gyrophila) Sing. ; L. personata (Fr. ex Fr.) W 
G, Smith (Lricholoma, Quél.; Rhodopaxillus, Sing.); L. glancocana 
{Bres.) Sing. (Iricholoma, Bres.; Rhodopaxillus, Metrod); L. sordida 
(Fr.) Sing. (Lricholoma, Quél.; Rhodopaxillus, R, Maire) ; either 
here, or in preceding section: L.. argentina (Speg.) Sing. (Tricholoma, 
Speg.). 








KEY TO THLE SPECIES 


A. Species withont any bluish, lilac, violet, livid colors on the stipe and the 
Jameline (but lamellae becoming more or less dirty pink in age from the 
spores), 

B. Pileus white, often with pale dirty buff or pale brownish center. 
©. Outside of the forested areas, more rarely under trees (in parks, on 
lawns, ete.): 
D. Carpophores very large (pilens 50-300 mm.). North America, 
East Asia, South Afriea. 
E. Spores slightly roagh. 
F, Carpophores somewhat « lactesceut », Indo-China, 











L, lactescens 
Not so. North America, 1. praemagna 
E. Spores strongly warty. South Africa. L. caffrorum 


D. Carpophores medium sized to rather large (pilens 40-80 mm 
Uroad). Europe, North Africa, and northern Asia south to central 


Asia. L. caespitosa 
€. In dense coniferous and mixed woods in Europe and Asia, also in 
North America ; rather rare. L, aubaequatis 


B. Pileus not white, not even prevalently white, and not white in dried 
specimens. 

G. Pilens horn gray to pale grayish fuscous in the center, almost whitish 
at the extreme margin which is prainose, pale gray in dried con- 
ition, more or less watery-gnttate where the praina is absent, the 
gattulae sometimes regularly arranged in obscure concentric zones, 
margin radially suleate or smooth ; earpophores fasciculately-seriate 
in « fairy rings» in Enrope, North Africa, and North America. 

L. tuscina 

G, Colors different, or not combining the above characters. 

H, Pileus smoky-umbrinous when moist, alutaceous when dry. 


13 
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California, perhaps also farther south (in that case ef. L. argen- 
tina). L. Harperét 

H. Pileus not so colored. Eastern United States, Europe, or South 
America. 

I. Pilens uniformly dark avellaneous with minute concolorous. 
tutts of fibrils more persistent on the dise ; spores very dis- 
tinetly warty ; odor and taste mild ; on leafmold in Florida, 

L.. panacoliformis 

I, Pileus glabrous except for the initially white-pubescent 
margin; spores either very slightly rough, or strongly warty; 
odor often acid ; taste often slightly bitterish. 

J. Spores slightly rough (some spores smooth) ; pileus 
«Havana » (Séguy 131) taste slightly bitterish in fresh 
condition : in boreal regions of Europe on pastares, 
meadows, and among scattered trees (coniferous and 
mixed stands). L. Rickenié 
J. Spores almost subangular-warty; pileus « Buckthorn 
br.» to «honey, Middle Stone» taste mild; in ham- 
mocks in Florida and in Southern Brazil; also in Ar- 
gentina, ZL, glabella 
A, Lamellae or stipe with some bluish, lilac, violet, or livid tones. 
. Pilens rather pale colored ; violet or lilac colors confined to the stipe 5 
L. personate 























L, Colors rather sordid; pileus distinctly hygrophanous ; medium sized 
species, almost cosmopolitan. L. sordida, L. argentina 

L, Not so: colors rather bright or deep at least in youth; pileus not 
distinctly hygrophanous, except partially so in age; medium sized 
to large carpophores. 

M, Pilens glanco-caesious or grayish lilac, in age becoming gray- 
ish ; lamellae cuesious-violet; stipe concolorous with the pileus; 
odor strong, almost farinaceous ; in coniferous woods, Europe. 

L. glaucocana 

M. Not combining these characters; widely distributed. L. nuda 














15, TRICHOLOMOPSIS Sing. 
Schweiz. Zeitschr. Pilzk. 17: 13 [reprint pagination]. 1939. 


‘Type species : Tricholomopsis rutilans (Schaeft. ex Fr.) Sing. 

Characters : Carpophores with tricholomatoid habit, more rarely 
clitocyboid, or almost pleurotoid because of the somewhat eccentric 
stipe observed in certain species ; well pigmented with an intracellu- 
lar pigment, at least the euticle which is either bright colored 
(and then sometimes with dark-brown, fuscous, blackish-squamulae 
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stipe often colored with the same bright —usually yellow — pigment), 
or only the cuticle of the pilens (dull) colored ; pileus more or less 
fleshy, not infundibuliform, more or less squamulose or fibrillose in 
all species, the cuticle little differentiated except for the terminal 
member of the hypbae that make up the fibrils; these terminal hyphae 
often slightly dermatocystidia-like and sometimes filled with a colo- 
red cell sap; hymenophore lamellate ; lamellae yellowish or white, 
emarginate-sinnate as in Tricholoma, or adnate to somewhat de- 
current as in Clitocybe, or merely adnexed as in Oollybia; spore print 
pure white (or nearly so) on white paper; spores ellipsoid to globose, 
with thin, later sometimes slightly thickened, simple walls which 
are smooth, nonamyloid (yellowish in iodine), or very slightly pseudo- 
amyloid (i, e, a minority of overmature spores, i. e. spores that 
have rested on the hymenophore for a long time, becoming palest 
brownish in iodine); basidia normal in all regards; cystidia none on 
the sides of the lamellae; but cheilocystidia very prominent on the 
edges of the lamellae, large to extremely voluminous but with thin 
walls and therefore soon collapsing to a degree that in dried ma- 
terial they may escape the attention of the observer ; hymenophoral 
trama regular or subregular, consisting of rather long, sometimes 
even voluminous hyphae which are strongly interwoven to subparal- 
lel; stipe central or somewhat eccentric, fibrous-fleshy, solid or 
stuffed, sooner or later becoming hollow, but never cartilaginous: 
tubulose ; all hypae nonamyloid, with numerous clamp connections, 
On rather fresh and on very decayed wood. 

Development of the carpophores : Unknown. 

Area: Probably nearly cosmopolitan. 

Limits: The conspicuous cheilocystidia distinguish this genus 
well enough from all other genera of the Olitocybinae, and the con- 
stant presence of clamp connections distinguishes it from the Tricho- 
lomatinae, Some may find it tempting to compare this genus with 
the Qystodermateae (Agaricaceae); but that group has a much more 
differentiated epicutis which is either hymeniform or an epithelium, 
or it has cystidia on the sides of the lamellae. The affinity of Qysto- 
derma and Tricholomopsis is hardly probable in the light of the 
recent cytological studies by R. Kithner (1945) who finds uninucleate 
Spores in Tricholomopsis rutilans, and binucleate spore in the Cy- 
stodermas. 

State of knowledge: The delimitation of certain species or forms 
within certain stirpes is not yet settled. Fourteen species are known 
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at present to belong in the genus Trickolomopsis but some of them 
have sometimes been considered as varieties of other species of the 
same genus; two have not been validly described. 

Practical importance : Tricholomopsis appears to be a source of 
bacteriostatic substances, as promising as Lepista. 


SPECIES 


Sect. 1. RUTILANTES Sing. (1943). Pileus with deep carmine, 
light red, yellow, olive, violet-livid, rusty brown, or blackish fuscous 
fibrils, or scales; lamellae yellow, livid or white, 

Type species : T. rutilans (Schaef. ex Fr.) Sing. 

7. vutilans (Schaeff. ex Fr.) Sing. (Tricholoma, Quél.); 7. variegata 
(Scop. ex Fr.) Sing. (Tricholoma, Gillet ; Gyrophila rutilans var. v 
riegata Quél.); 7. decora (Fr.) Sing. (Clitocybe, Gillet ; Pleurotus, 
Sace.); 2. sulphureoides (Peck) Sing) Plenrotus, Sace.); 7. ornata 
(Fr.) Sing. (Pleurotus, Sace.); 7. fimbriatophylla (Kauttm,) Sing. (Hy: 
grophorus, Kauftin.); 7. flavissima (A. H. Smith) Sing. (Olitocybe, 
A. H. Smith); 7. flavescens (Peck) Sing. (Tricholoma, Sace.); 7. for- 
mosa (Murr.) Sing, (Cortinellus, Murr.); and a violet colored species 
trom Florida 2, totilivida (Murr. ined.); also 7, intermedia Sing. ad 
int, (if independent). 

Sect. 2. PLATYPHYLLAE Sing. (1943) Pileus dirty dull colo- 
red ; lamellae wite. 

Type species : T. platyphylla (Pers. ex Fr.) Sing. 

7. platyphylla (Pers. ex Fr.) Sing. |Collybia, Quél. ; Collybia gram- 
mocephala (Bull. ex) Quél.); 2. radicata (Peck) Sing. (Tricholoma, 
Peck); 7. secedifolia (Murr.) Sing. (Melanoleuca, Murr.). 

















KRY TO THE SPECIES 





A, Lamelise yellowish or livid-lilae. 
B. Lamellae yellowish. 
©. Cheilocystidia filamentous, 40-200 x3-5y, subgelatinous. 
T. fimbriatophylla, T. flavissima 
C. Cheilocystidia not filamentous, 4.5-30% thick. 
D. Pileus with some red or reddish. Circumpolar species. 
T. rutilans, T. variegata 





D. Pileus without any reddish tones. 
E. Lamellae narrow : less than one fifth of the radius of the 
pilens broad. 
F, Pileus sealy. 
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G. Pilens with smooth, entire margin, with olive- 
fuliginons seales, obtuse or snbumbonate on the 
spores (at least some of them) larger than 
2u: on pine, spruce, fir, Douglas tir, hemlock. 
7. decora 
leas with erenate-suleate margin, umbonate, 
with fnscous-ferruginons seales ; spores 6-6.5 x 
4-5.2u; om larch ; Altai, 7. intermedia ined. 

F, Pilens fibrillose-rimose ; North America. 7. flaveswens 

1. Lametiac broader than indicated above. 

H, Pileas umbonate, with not very distinct fuliginons 
scales which are fagacions, its diameter smaller than 
the length of the stipe; on Traga and Thuja, in North 
America. 1. sulphureoides 

H, Pilens obtuse or subumbonate, with ferraginous or 

subconcolorous scales, its diameter larger than the 
stipe. Circumpolar, 2. ornata 
lowish but livid. 7, totilivida, ined. 
becoming « sayal brown » or « ochraceous 






























B, Lamellae not ye! 
A. Lamellae white, later in one speci 








tawny » (R.), 
I, Pilons dull ochraceous to tawny to chestnut-ferruginous ; stipe usnally 
at least partly concolorous. 2, formosa 
I. Pilens dull colored, gray, umber gray, grayish avellancous, ete. 5 stipe 








J. Spores larger than 8.32; pilens 120-200 mm broad, often sqnamu- 
lose ; odor and taste farinaceons. North America, 1, wecedifolia 

J. Spores smaller than 8.5); pilens often smaller than 120 mm, minute- 
ly subsquamulose or rather fibrillose, 

K, Spores 7-8.3X5.8-7.5,; base of the stipe attached to white 
rhizomorphy which connect the earpophores with the woody 
substratum. 1. platyphytla 

K. Spores 6-7 3.5-54 ; base of the stipe distinetly projecting into 
a psendorrhiza, and thas connected with the buried substratum. 

7. radicata 

















16. COLLYBIA (Fr.) Quél. 
Champ. Jura Voeges, p. 92. 1872-78, em. 
Type species : Collybia dryophila (Bull. ex Fr.) Quél. 


Syn. : Agaricus, tribus Collybia Fr., Syst. Mycol. 1: 129. 1821. 
Sclerostiloum Povah, Mycologia 24 : 242. 1932 (imperfect form of Collybia, 
conf, Liitjeharms, in Flora Batava, 1936). 
Dictyoploca (Mout. ut tribus, nom. subnud.) Heim, Rev. Mye. 10 : 23. 1945. 
Rhodocollybia Sing... Schweiz. Zeitschr. Pilzk. 17:15 (reprint ps 
1939, 











L Characters : Carpophores strictly collybioid to marasmioid in habit, 
1. @. lamellae not distinetly decurrent but adnexed to subfree, 
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or sinuate to emarginate, or planely adnate; margin initially usually 
ineurved ; pileus not conico-campannlate but convex to flat, some- 
times somewhat depressed but not strongly umbilicate in most 
species; stipe thin and rather tongh to very tough string-like, more 
rarely somewhat thicker but then distinctly fibrous-toughish and 
soon becoming hollow; pileus without strongly differentiated epi- 
cutis, i. e, no sphaeroeysts (epithelium), erect elements in palisade 
(trichodermial palisade, hymeniform layer), nor even any kind of modi- 
fied hyphae (bross cells, diverticulate hyphae, dichophyses, ete. 
present, the cuticle usually consisting of a denser layer of int 
cately interwoven, or repent, subparallel to parallel hyphae which are 
then radially arranged; hymenophore Iamellate, often developing 
cyanie acid ; hymenophoral trama regular or subregular (i, e, hyphae 
often very strongly interwoven), consisting of rather thin-filamentous 
hyphae; basidia normal in all respects, rather small; basidioles 
fusoid; cheilocystidia absent, or present, and then often incon- 
spicnous and appearing on mature specimens, directly from the 
hyphae of the trama; other eystidia none; spores from globose to el- 
lipsoid to ovoid to fusoid to cylindric to claviform-oblong, with thin, 
smooth, nonamyloid walls, with or without suprahilar depression; 
spore print pure white, pale cream color, or often cream-pink (Séguy 
200, Crawshay D, Ridgway’s «seashell pink»); stipe sometimes 
developing from sclerotia, sometimes forming conidia on the cover: 
ing layer, smooth or longitudinally striate to sulcate, glabrous, 
pruinate, or velvety; pseudorhiza often present; context fleshy- 
tough or fleshy-fibrous, or sometimes plainly tough and reviving 
after the carpophores bave dried out in situ, consisting of thin or 
thick-walled hyphae, sometimes both thin and thick-walled hyphae 
in one carpophore, the hyphae pigmented in many forms, the pigment 
either intercellular or membranal or intracellular, the hyphal. walls 
never amyloid, all hyphae with clamp connections; gloeo-vessels 
none; latex none; taste mild or peppery; odor none, or characte- 
ristically of sauerkraut, of HON (Collybia dryophila), or of dried 
celeriac, or garlic. On the soil, on needles or foliage or fungi decaying 
on the ground, or among deep moss, on decaying or rather fresh 
es, on lawns, in gardens, ete. 

Development of the carpophores: C. tuberosa is gymnocarpous accord- 
ing to Moss and Reijnders. 

Area : Cosmopolitan. 

Limits : Species with distinct! 














































wood, often on humus in ruderate pla 





decurrent lamellae do not belong 
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to Collybia, even though the characters of the stipe may fit in the 
diagnosis of Collybia. Species with rough spores do not belong in 
this genus bat, if the spore print is pink, rather in Lepista. How- 
ever, there is no doubt that the species with pinkish spore print in 
Collybia come rather close to Lepista; they can be distinguished by 
their more collybioid habit, the tougher stipe, the smooth spores, 
and the odor, 

The genus Collybia was formerly a completely artificial group, 
poorly delimited from Marasmius, Marasmiellus, and not at all dis- 
tinguished from Oudemansiella, Xerula, Flammulina, Tricholomopsis, 
Micromphale, and often confused with the group of genera that was 
then incorporated in Mycena and Omphalia. The characters of the 
epicutis clearly separate Collybia from nearly all species of the Hemi- 
myceneae except Lactocollybia which has a latex, or pseudocystidia 
(gloeocystidia) or gloeo-vessels; this made it possible to revise the 
limits of Collybia against Marasmius and allied genera. One species 
of Collybia was then transferred to Tricholomopsis because of the 
more conspicuous cheilocystidia, and more tricholomatoid habit, and 
the absence of affinities in Collybia. Micromphale was never part of 
Collybia, yet, because of the repent, smooth hyphae of the epicutis 
undoubtedly comes closer to this genus than Marasmius. The presence 
‘of black rhizomorphs, a strongly gelatinized cuticle, or a horsehair- 
like stipe, are characters found only in Micromphale. Nevertheless, 
Micromphale is merely a more differentiated and adapted group of 
Collybia, one step on the way toward Marasmiellus and Marasmius ; 
this is especially true for the insititious stipe, a character often found 
in the Hemimyceneae, and therefore here used as the main dis- 
tinguishing character from Collybia. 

As for the delimitation of Collybia against Clitocybe, see there. AS 
for the limits of seet. Cirrhatae with Marasmiellus, see footnote on 
p. 202, 

State of knowledge : Collybia is a comparatively well-known genus, 
yet, a monograph would probably bring oat a clearer picture of the 
various species belonging here. Certain groups, such as that of Colly- 
bia fuscopurpurea (and that whole section) and that of 0. maculata 
{and that whole section) are badly in need of revision. The exact color 
‘of the spore print, the exact arrangement of the cuticular hyphae 
and the macroscopical characters (lamellae, color), microscopical 
characters such as spore size and shape, localization of the pigments, 
and finally chemical characters will be helpful. The odors are rather 
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characteristic in this genus, and so is the taste of the context in at 
least two species. The author admits only 33 species in the enumer- 
ation of the species but many more will eventually remain in or be 
transferred to Collybia, and many more, mainly tropical species (some 
with branching stipes, others with minute spores) are still unde- 
scribed, or in need of additional observations. 

Practical importance: Negligible according to the available data. 


SPECIES 
Sect. 1. FARINOLENTES Sing. (1948). Stipe smooth, glabrous ; 


spore print white; hyphae ofthe cuticle inerusted with a dull colored 
pigment; flesh not reviving, slowly darkening with Fe SO,. 





Type species : C. vulgaris 

C. vulgaris Sing. ; 0. elusilis (Fr.) Gillet sensu Konr, & Josserand. 

Sect. 2. LEVIPEDES (Fr.) Quél. (1872-73). Stipe smooth and 
glabrons, except for the basal tomentum ; spore print white, rarely 
palest creamy white, especially after desiccation, not cream pink 
when fresh; pilens rather bright colored; lamellae normally not 
strongly anastomosing. 

Type species : C. dryophila (Bull. ex Fr.) Quél. 

Stirps Dryophila (Pigment not behaving like an indicator). 

C. dryophila (Bull, ex Fr.) Quél. ; ©. acercata (Fr.) Gillet. 

Stirps Iocephala (Pigment turning pink with acids, violet with 
alkalis). 

C. iocephata (Berk, & Curt.) Sing. (Marasmius, Berk. & Curt.). 

Sect. 3. DICTYOPLOCAE (Mont. ut tribu, nom, subnad.) Sing. 
Stipe very slightly sulculate striatulate, almost smooth, glabrous ; 
spore print creamy white when fresh but becoming pinkish eream in 
the herbarium; pileus white to violet; lamellae slightly to mostly 








strongly venose-anastomosing. 

Type species : C. plectophylla (Mont.) Sing. 

C. plectophylla (Mont.) Sing. (Marasmius, Mont.). 

Sect. 4. STRIIPEDES (Fr. ut sect. tribus Collybiae) Quél. (1872- 
73). Stipe often rather thick, more or less longitudinally striate or 
sulcate; spore print more or less cream pink; pseudorrhiza some- 
times present. 

Type species : C. fusipes (Bull. ex Fr.) Quél. 
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rather thin; entiele somewhat opimous ; odor of eyanic acid or none). 

©. butyracea (Bull. ex Fr.) Quél. (including f. asema (Fr.) Sing. ; also 
0. albistricta (Murr.) Murr. (Gymnopus mammillatus Murr.) if not. 
specifically identical with the preceding species. 

Stirps Fusipes (Perennial psendorrhiza present; growing on the 
base of trees). 

©. fusipes (Bull. ex Fr.) Quél. [C. lancipes (Fr.) Gillet] ; here proba- 
bly also C. subsulcatipes A. H. Smith. 

Stirps Maculata (Pseudorrhiza present or absent; context of the 
pileus rather thick ; cuticle dry ; odor of eeleriae, or none). 

0. maculata (A. & 8. ex Fr.) Quél.; C. pinicola (Murr.) Sing. (Mela- 
noleuca, Murr.) ; €. collybiiformis (Murr.) Sing. (Melanoleuca, Murr.) 
0. distorta (Fr.) Quél; C. margarita (Murr.) Sing. (Melanoleuca, Murr.); 
C. Murrilliana Sing. (Melanoleuca maculata Murr.;? C, maculata var. 
inmaculata (Cooke) Sace.); @. Westii (Murr.) Sing. (Melanolenca, 
Murr.) ; also the following plants which are closely related and per- 
haps not all specifically different: ©. maculata var. immutadilis A. H. 
Smith, C. leucocephaloides (Peck) Sing. Tricholoma, Peck) and Meta- 
nolewca (non Collybia) unakensis Murr.; probably also in this stirps : 
C. bakerensis A. FL. Smith, 

Sect. 5. VESTIPEDES (Fr.) Quél. (1872-73), em. (= Marasmius, 
sect. Peronati Kiihner 1934). Stipe neither glabrous nor suleate, 
entirely villous or tomentose or strigose ; spore print pure white to- 
pale flesh color (unknown in several species). 

Type species : Collybia confluens (Pers. ex Fr. Quél. ". 

O. peronata (Bolt. ex Fr.) Sing. (Marasmius, Fr.); @. eylindrospora 
Kanffm. ; C. confluens (Pers. ex Fr.) Quél. (C. hariolorum (D.C. ex Fr.) 
Quél. 1872; Marasmins, Quél. 1888); ©. ingrata (Schum. ex Fr.) 
Quél.; C. porrea (Pers. ex Er.) Sing. (Marasmius, Fr.); C. Cauvetii 
(Kithner) Sing. (Marasmius, Kithn.); @. impudica (Fr.) Sing, (Maras- 
nius, Fr.) ; C. fuscopurpurea (Pers. ex Fr.) Sing. (Marasmius, Fr.); @. 
putilla (Br.) Sing. (Marasmius, Fr.); C. umbonatella Sing. (Marasmius 
umbonatus Peck); @. gilva (Pat.) Sing. (Marasmius, Pat.); 0. spongiosa 
(Berk, & Curt.) Sing. (Marasmins, B. & C.; Marasmius semihirtipes 
Peck; Marasmins semisquarrosus Berk. & Cooke); C. alkalivirens 
Sing. ; €. collybioides (Speg.) Sing. (Clitocybe, Speg.). 

Sect. 6. CIRRHATAE Sing. (1943). Stipe not suleate, finely prui- 




















* This section may not be quite homogeneous but rather composed of two or 
more elements which are here treated as a single group. 
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nate pubescent, or with conidiophores; pileus white or whitish, in 
moist condition at least on the margin, very thin-fleshy or membra- 
naceons; stipe racemose, and/or rising from a sclerotium, more rarely 
neither racemose nor rising from a sclerotium; cheilocystidia none, 
or very inconspicuous. Frequently on decaying Basidiomycetes. 

Type species : C. cirrhata (Schum. ex Er.) Quél.) ®. 

©. eirrhata (Schum. ex Fr.) Quél.; 0. Cookei (Bres.) J.D. Arnold; 
©. tuberosa (Bull. ex Fr.) Quéls 0. racemosa (Pers. ex Fr.) Quél. (Sele- 
rostilbum septentrionale Povah, sclerotial and conidial form). 


KRY TO THE SPECIES 


Unfortunately, there is no satisfactory key to the species of this genus. When 
older taxonomic works are consulted, care should be taken not to omit the 
species then considered as Marasmius instead of Collybia. 





17. PLEUROCYBELLA Sing. 
Mycologia 39: 81. 1947. 


Type species : Pleurocybella porrigens (Pers. ex Fr.) Sing. 
Characters: Pigment none, or almost none; carpophores pleuro- 
toid; pileus comparatively thin ; euticle little differentiated; lamellae 
adnato-subdecurrent or attenuate-concurrent, often developing ey- 
anie acid; spore print white; spores hyaline, globose or subglobose 
or more or less ellipsoid, thin-walled, nonamyloid, small; basidia 
normal in all regards; cystidia none of any kind; hymenophoral 
trama irregular, almost intermixed with or without a slight axillar 
trend, consisting of thin-walled, later thick-walled (0.5-1.0 ») hyphae 
which sometimes break through the hymenial layer, and assume the 
shape of hymenial hairs in old specimens; stipe none, or more or less 
eccentric; veil none; context thin fleshy, slightly tough; trama 
nonamyloid, non-gelatinous, consisting of hyphae with clamp con- 
nections and somewhat thickened walls in old specimens. On wood. 
Development of the carpophores : Unknewn. 








© The author has formerly considered Marasmius candidus (Bolt. ex Fr.) Fr. as 
a species of Collybia, sect. Cirrkatae. It appears to be preferable, however, to 
transfer it to Marasmiellus because of its similarity with Marasmiellus tricolor 
(A, & 8, ex Fr.) Sing., and because of the presence, on the stipe, of some diver- 
ticulate elements, also because of the cheilocystidia which are not inconspicuous 
at all, and the distant lamellae which are rather unusual in this section of 
Collybia. 
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Area: Boreal and temperate. 

Limits : This genus is most closely related to Clitocybe, Hypsizy- 
gus, and Nothopanus, It differs from the first two genera in the ex- 
tremely irregular trama, and, in addition, from Clitocybe in habit and 
(usually) in habitat, and from Hypsizygus in persistently thinwalled 
spores and narrower lamellae which are either adnato-decurrent or 
attennate-concurrent. 

State of knowledge: Only one species is completely known, the 
other species, thought to belong here, is reasonably well known, well 
enough, in the author's opinion to be inserted in this genus in spite 
‘of the fact that it differs strongly from the type species in habit. It 
may be expected that several more species will eventually be found 
to belong in Pleurocybella, In the group of Pleurotos sensu lato that 
is characterized by white carpophores and short spores, only few 
species have been studied anatomically enough to be sure about the 
structure of the hymenophoral trama, Those species with completely 
irregular trama are likely to be Pleurocybellae. 

Practical importance : Hardly any. 








SPECIES 


P. porrigens (Pers. ex Fr.) Sing. (Pleurotus, Gillet); P. lignatilis 
(Pers. ex Fr.) Sing. (sensu Kiihner 1926) (Plenrotus, Gillet), and var. 
albovirens (Quél.) Sing. (sensu Josserand 1943) (Pleurotus, Quél.). 


18. NOTHOPANUS Sing. 
Mycologia 36 : 364. 1944. 


‘Type species : Agaricus eugrammus Mont. 

Characters : Habit of the carpophores pleurotoid (very rarely 
centrally stipitate) ; pileus dry, glabrous or with radial fibrils (whieh 
may be colored), often pigmentless; cuticle little differentiated ; 
lamellae adnate to decurrent, moderately close to distant, usually 
white; hymenophoral trama subregular-subintermixed to strongly 
intermixed often the majority of the hyphae running towards the 
edge, and the hyphae subparallel at places at least near the edge 
and in young specimens, but many hyphae running in other di- 
rections, and some of them of rather unequal size and shape though 
predominantly filamentous, with rather thin to thick walls (1-2 y); 
eystidioles and bypha-like hymenial bodies sometimes present but 
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pseudocystidia, leptocystidia, metuloids, etc. absent, even well differ- 
entiated cystidioles neither constant nor conspicuous; basidia 
normal in all regards; spores white in print, byaline, ellipsoid, or 
subglobose, never cylindric, with more or less distinct suprahilar 
applanation, with thin, nonamyloid wall, smooth; stipe present or 
absent, rarely central, more often eccentric to lateral, frequently 
colorless (white); veil none; context usually pigmentless, in young 
carpophores rather soft fleshy but soon becoming tough because of 
the hyphal walls which become thicker in mature specimens ; they 
are nonamyloid, non-gelatinized ; clamp connections present. On 
dead and on living wood. 

Development of the carpophores : Unknown. 

Area: Tropies, and subtropics. 

Limits: This genus coincides with what used to be called Panus 
in the Fries-Saccardo scheme but differs amply in the thin carphores 
with little pigmentation, the non-cylindric spores, ete. It was there- 
fore separated as Nothopanus (i. e. «fulse Panus»). This genus is 
much closer to the preceding genus than to any genus of the tribus: 
Lentineae where one might expect to find related groups. It differs 
from the species of Pleurocybella in the toughness of the old speci- 
mens, potentially fibrillose and pigmented pileus, and more distant 
lamellae. Nothopanus is essentially an adaptation of Plewrocybella 
to the climatic conditions of the tropics. 

State of knowledge : Nothopanus consists of several species. Two of 
these are completely known, the others are just well enough known 
to be referred to this genus without doubt. 

Practical importance : ‘The Nothopani ave undoubtedly wood de- 
stroyers and may even cause some damage to living trees. Considering 
the large number of hosts affected by N. eugrammus in Florida, it 
may turn out that this species is a pathogenic fungus in plantations 
(Persea, Citrus, ete.), but there are no data on this subject in the 
literature on plant pathology. 








SPECIES 


N. eugrammus (Mont.) Sing. ; N. guadelupensis (Pat.) Sing, ; N. vi- 
nosofuscus (Bres.) Sing. ; N. elasticus Sing. 


KEY TO THE Species 
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19. ANTHRACOPHYLLUM Ces. 
Myo. Borneo, p. 3. 1879. 


Type species : A. Beccarianum Ces. 

Characters : Pileus laterally attached, rarely with a stipe which, 
however, is not visible from above in most species when they have 
reached maturity ; cuticle of the pileus little or not differentiated, 
dry, somewhat rough under the microscope, old specimens usually 
more or less grooved on the surface of the pilens at least its margin 
along the interlamellar spaces; lamellae distant, intermixed with 
lamellulae, with entire edge, deep colored even in fresh specimens, 
more so in dried material, wedge shaped with acate edge; hyme- 
nophoral trama subregular-subirregular, with a distinct axillar trend, 
but the hyphae either individually or in strands strongly interwoven 
in all directions, narrower than in the trama of the pileus; spores 
hyaline, but often colored (the cell sap) from the dissolved pigments 
in KOH (greenish or cinnamon); mostly broadly cylindric but also 
ellipsoid or oblong to fusoid, smooth, nonamyloid, thin-walled ; 
cystidia none of any kind except for pseudoparaphyses which are 
scattered on the edge and the sides of the lamellae and often slightly 
thick-walled; basidia normal in all regards, but the sterigmata 
(usually 4) sometimes deformed and saccate (inability to discharge 
the spores); subhymenium present, dense and ramose; pigments 
very characteristic in the hymenophore, one, brownish cinnamon to 
deep mahogany red is extracted by alcohol, and also escapes in 
preparations with KOH (medium becomes cinnamon or mahogany for 
a short while after the fragment is immerged) ; there are also carbo- 
naceous particles, most of them clinging to the walls of the basidia 
and hyphae, sometimes even the spores; they become blue-green in 
KOH and the greenish solution resulting from it dyes the whole 
tissue, especially the sabhymenium and the basidia, green ; context 
with fewer carbonaceous pigment bodies, thin, consisting of thick- 
walled, interwoven, nonamyloid hyphae with numerous clamp con- 
nections, Veil none. Mostly on wood. 

Development of the carpophores : Unknown. 

Area : Tropics; in some regions penetrating into the warmer belt 
of the temperate zones. 

Limits : This genus has been confased with Xerotus which is the 
same as Gloeophylium and belongs to the trae Aphyllophorales, near 
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Daedalea and Daedateopsis, Hexagona, ete. Among the Lentineae, this 
genus is easily recognized by the dark color and the small number 
of the lamellae, the peculiar pigmentation, and the grooved margin. 
Among the other Tricholomataceae, it comes close to Nothopanus trom 
which it differs in larger, often eylindrie spores, in the non-fibrillose 
surface of the pileus, in the pigmentation, and in tougher consistency. 
Patouillard combined the two genera in one which he (erroneously) 
called Xerotus, His conception of Xerotus ravwakensis is nothing else 
but Nothopanus guadelupensis (Pat.) Sing. 

The genus Anthracophyllum is very ambiguous in its position. 
It must be treated with the Clitocybeae, along with Nothopanus with 
which it certainly shares the habit and certain other characters ; yet 
the spores which are more cylindric or at least oblong in a majority 
of Anthracophylla the author has seen, would rather place it in the 
Lentineae, It keys out in both tribus. Significantly, a similar pigment 
(green in KOH) has been observed by the author in Collybia alkali- 
virens. 

State of knowledge : A rather large number of species has been 
described, all of them very mach alike in dried condition, Lloyd who 
has studied most of the types arrived at the other extreme, thinking 
that they were all one species, The truth is, according to the experi- 
ence of the author who has studied the types of Xerotus nigrita, 
X. lateritius, X. viticola, X. discolor, X. Berterii, X. fuliginosus, 
most probably somewhere in the middle, A complete monograph of 
the species should include more dependable data from the fresh 
specimens, and the development of the carpophores of at least one 
species. At present, the author recognizes 4 species. 

Practical importance : The species of this genus must be con- 
sidered as wood destroyers. The damage they inflict is probably of 
little economic consequence. 














SPECIES 


A. nigrita (Lév.) Kalehbr. (Xerotus, Lév.; A. Becearianum Ce: 
?Panus melanophyllum Fr.); A. lateritium (Berk, & Curt.) Sing. (Xe- 
rotus, B. & C.; Plicatura, Murr.; Xerotus faliginosus Berk & Curt. ; 
Xerotus viticola Berk. & Curt.); A. discolor (Mont.) Sing. (Xerotus, 
Mont.); A. Berterii 
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KEY TO THE SPECIES 


A. Species from the southern hemisphere : Juan Fernandez and Southern Chile. 
B. Spores large: 10-13,7X5,2-6,8 2; pigmentation very abundant under 

the microscope. Juan Fernandez (west of Chile). A, Berterié 

B. Spores smailer : 7, 





10,5X5-6.2 u; pigmentation seanty. Southern Chile. 
A, discolor 

A. Species of the American tropies, Asiatic tropics, and north to U.S.A. (as 
for Afriean species, cf. Panus melanophyllus Fr.). 


C, Mature specimens rarely stipitate ; margin subincurved ; diameter up to- 








20 mm, lower surface uever cinnabarinous, violet, or purple but rather 
a deep brick red, finally blackish brown. American species. 4, lateritium 
. Mature specimens often stipitate with an eccentric blackish-brown, 
minutely tomentose stipe, mycelial tomentam tawny ; margin at first 
strongly incurved; diameter to 30mm; lower surface cinnabarinons, 
then violet, then purple, and finally black. Malayasia north to Hongkong. 

A, nigrita 





ro) 





20. TROGIA Fr. 


Genera Hymen., p. 10. 1886. 


Type species: Cantharellus aplorutis Mont. [Trogia buccinalis 
(Mont.) Pat.). 

Characters; Habit of the carpophores omphalioid-plenrotoid, some- 
times more omphalioid, sometimes (more rarely) more plenrotoid, 
but carpophores always stipitate, distinetly reviving after they have 
dried out in sita when remoistened by rain or artificially; pigment 
always present (white forms unknown); cuticle of the pilens little 
differentiated ; hyphae of the cuticular layer at first long filamentous 
and forming a loose trichodermium (PI. XVII, 2), later agglutinated 
and pressed down (repent); lamellae very narrow to moderately narrow, 
entire, usually forked, arenate and deeply decurrent ; spore print 
white; spores hyaline, smooth, more or less ellipsoid (not cylindric), 
nonamyloid, rather small; basidia small, normal in all regards but 
often 1-3-spored (always at least some 4-spored basidia present in any 
carpophore); cystidia none; edge of the lamellae homomorphous ; 
hymenophoral trama irregular, subintermixed ; subhymenium sub- 
cellular, a rather thin layer; Context thin, distinctly tough but 
flexible when fresh ; hyphae of the trama with somewhat (not strong: 
ly) thickened walls, nonamyloid, 1 clamp connections; stipe 
tough, fibrous-leathery, solid or nearly so, rising from a pedestal such 
as also found in Microporus (polyporaceous genus, near Coriolus but 
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with pseudostipe), never with rhizoid-fibers at the base. On wood, 
most frequently on hard old logs and sticks. 

Development of the carpophores : Unknown. 

Area: Tropies. 

Limits: This genus is somewhat intermediate between the Clito- 
-cybeae, the Lentineae, and the Hemimyceneae. Among the former it is 
perhaps closest to the genus Collybia from which it differs in the 
strongly decurrent lamellae. Some tropical species of Hemimycena 
have an external appearance much like that of the Trogiae but can 
-easily be distinguished by their cheilocystidia and (or) the structure 
of their cuticle. Nevertheless, the attachment of the stipe to the sub- 
stratum is much rather like that occuring in the Hemimyceneae than 
that observed in all Clitocybeae excepting the Trogiae. Since, however, 
all other characters are those of the Clitocybeae, the author prefers, 
at present, to insert this genus in the tribus Clitocybeae as the last 
genus of the subtribus with clamp connections. 

As for the limits of the genus in regard to Clitocybe see that genus. 

Fries made the mistake to confuse a common northern fungus, 
Plicatura (Meruliaceae) with this tropical genus of agaries, but these 
‘fungi are too different to cause any difficulty in delimitation. 

Patouillard who was one of the few authors who separated Trogia 
and Plicatura, emphasizing the fact that the type belongs in the 
tropical group, nevertheless confused the genus with Lentinus in one 
case, as also did Murrill and other authors. The hymenophoral trama 
of the Trogiae, however, is not regular and its spores are not cy- 
lindri« ; the attachment of thestipe to the substratum is not the same 
in both genera, and the lamellae edge is denticulate or lacerate in 
most cases in Lentinus, but entire in Trogia, Panus has a less deve- 
loped, and Pleurotus a more strongly developed subhymenium than 
Trogia, and in both these genera the hyphal walls are thicker, at 
least in many hyphae of the hymenophore, their spores are cylindric 
and the fruiting bodies are comparatively thicker, whereas in Trogia 
the hyphal walls are equally moderately thick, the spores non- 
cylindric, the fruiting bodies thin. In Plewrotus and in Panus, the 
stipe never arises from a pedestal, and metuloids often occur, whereas 
in Trogia the pedestal is very characteristic, and metuloids are 
never present. 

State of knowledge: A revision of the species shows that there are 
three species that ean be considered as belonging to Trogia. 
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SPECIES 


T. canthavelloides (Mont.) Pat.; 7. Duecinalis (Mont.) P: 
tharellus aplorutis Mont.; Tf. Montagnei Fr.; T. infundibuliformis B. 
& Br.); 7. violaceogrixea (Henn.) Pat. [? = 7. diseopoda (Pat.) Pat.). 





KEY TO THK SPKEIES 





indicated above can be 


Subtribus Tricholomatinae Sing. 


Type genus: Tricholoma (K'r.) Quél. 
Characters: Those of the tribus; clamp connections absent except 
ina faw species of Omphalina, Armillariella, and Tricholoma. 





21, OMPHALINA Quél. 
p. 42. 1886, emend. Si 





Enchividion Fung, 





Pay. Mich. Ae. 3% 


O. wnbellifera (L. ex Fr.) Quél, 


124. 1948. 








‘Type specie 


Sunt Fr.) Quél., Jura Foag., p. 99. 1872-73 sensu Sing. * (1942) 





Characters : Habit of the carpophores distinctly and constantly 
omphalioid, or omphatioid-plenrotoid (i.e. omphatioid but with ec- 
«to sublateral stipe) ; pigment none, or present, often abundant, 
membranal, often inerusting in fragments, either dull colored (aray 
to almost black) or bright colored (yellow, green, purple, ete.) ; pilens 
more or less hygrophanous, glabrous and naked or with scales near 
the center, with straight or incurved margin, often umbilicate; 
cuticle consisting’of radially arranged, filamentous hyphae and gener- 
ally little differentiated ; lamellae decurrent, sometimes compara- 
tively thick and distant and thns reminding one of Camarophyllus 
‘or Hygrocybe of the Hygrophoraceae; spore print pure white; spores 
hyaline, smooth or rarely echinate, with thin, or rather thin, non- 
amyloid walls, short-ellipsoid, ellipsoid, ovoid, very broadly eylin- 

















ade by Konrad & Maublane (1948, 
«supprime radiealement ». 


 Teannot mnierstind the statement 
«Singer... le» |i. ©. the genus Omphal 
jandoned Omphalia (or Omphatina). 








“ 
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dric, or tilda shaped; basidia normal in all regards but frequently 
2-spored ; cystidia none except for very scattered and inconspicuous 
cheilocystidia in some species; hymenophoral trama irregular, rare- 
ly regular and then ve tly replaced by a very 
irregular subhymenium (the species with a regular narrow trama. 
haye orange pigment that dissolves in ammonia), the hyphae of the 
irregular trama opaque and somewhat thick-walled, nonamyloid ; 
stipe fleshy to subeartila : y hollow or stuffed becoming 
hollow, 12, rarely more millimeters thic 
sublateral ina few spe 


























; central or ecé 
thizomorphs none (at least no black 
rhizomorphs observed); context often hygrophanous, watery, thin, 
consisting of partly thick walled hyphae w hout chunp 
connections. On rocky soil, on sand, on dead wood, on buried wood, 














hor wi 


among (or on) moss. 
Development of the carpophores : Unknown, 
Area: With certainty only in the temperate and cold zones. 
Limits: The delimitation of this genus against Qlitocybe has been 
disenssed in that genus. Omphatina is 
than to Clitocybe, The two genera can b 
in most cases, and the smallest speci 








nich closer to Armillariella 
distinguished by their size, 
es of Armillariella (A, Saviczii) 
differs from all species of Omphalina by the presence of rhizomorphs 
and a veil, Armillariella chrysophylla ix also reminiscent of Ompha- 
lina, not so much because of its size but becans 
habit (the stipe is only 2-5 mm thick and soon becomes hollow), but 
it can be distinguished from all Omphalinae by its yellowish spore 
print, and from all Omphatinae that | 
larger size and strongly ineurved margin of the pileus. As far as 
A. chrysophylla 1s concerned (and perhaps a few species that seem to 
be closely related to it), its inelu 
as good a solution as the ion in Armillariella as proposed 
by the author. However, in this case the diagnosis of Omphalina 
would have to be emended in order to include species with colored 
spore print, If it should turn out later that the group Armillariella 
chrysophylla also includes species with white spore print, or that 
Omphalina in our present delimitation also contains species with 
yellow spore print, it may perhaps become preferable to revise the 
limits between the two genera in regard to A. chrysophylla, At 
present, the author believes that the delimitation is satisfactory, and 
Armillariella and Omphalina are considered as two closely related 
tant diektkenteheldn-wenere: 











nf its omphalioid 








clamp connections, by its 











ion in Omphalina might be just 





se) 




















R, Since, The « Agaricales> (Tricholomatuceae) an 





gia and Nothopanus have constantly 





clamped hyphae and re~ 
ng carpophores whereas Omphalina has often clampless hyphae: 
and non-reviving carpophores. 

Lepista an Rhodoeybe ave usually larger than the species of Om: 
phatina and will not be confused with the latter genus. Moreover, 
the spores of these genera are rongh (not echinate) and pinkish 
in print. 

Resupinatus often has a hymenophoral trama reminiscent of Om- 
phatina subgenus Romagnesia but the pigmentation of the former is. 
too different from that of the ter to 
mination. Moreover, the tran 
which is not the case 

‘The species of Marasmiellus that have decurrent Jamel 


y 














y doubt in deter 
1 in Kesupinatus is partly gelatinized: 
Omphatina. 














have 
formerly been confused with Omphalina, aud even some species of 
Mycena have been included in Omphatina, One species of Xerompha- 
lina, several of Hydropus, one of Cantharelluta, and several of Fayo- 
ently considered ax Omphalina by the Friesian 
All these species differ clearly from Omphalina 
ng amyloid spores or diverticnlate epicnticular hyphae, and 
and/or eystidia, They do not k 
this book, and in t ithor's: 
ted to Omphalina prop 

As for the delimitation from Leptotus, see that genus, 

State of knowledge: The knowledge of the spe 
bas recently been emended by a fe ort 
‘and and thisanthor, Th 
avina; however, few of his dese 
information to be of use in the m 





school in taxonom, 








in hav! 








usually very distinct cheiloeystic 
ont here in the keys provided 
opinion, are not very closely re 











of Omphaline 
pers by Romagnesi, 
ius has been monographed 
mus contain enough vital 
vessary rearrangement of the 
species. Consequently, a monograph of Omphalina would be very 
desirable at this moment. The author has studied a number of type 






















specimens, yet, many species are now without type specimens, and 
their interpretation rests with the jud; 
interested in them who, nate 





nt of the taxonomists 
iy, differ in several cases. Therefore, 
yented with «sensu N» wherever pre- 
cision is wanted. The uncertainty that is prevalent in so many 
specific cases is often felt by the taxonomist who attempts to: 
straighten out the classification of the genus, or its delimitation, For 
instance, 0. Allenii Maire, described from England, has not recently 
been studied, yet, it is possible that this species wonld be important 
in any question that concerns the delimitation of Omphalina against 











some binomials are supp 
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Armillariella, The author admits at present 11 species in this genus. 
Practical importance: None. 


SPECIES 


Subgenus I. Eu-Omphalina Sing. (1948) (genus Omphalia sensu 
Kiihner), Trama wholly irregular; pigment ne ange, and ne’ 
alissolving lemon yellow in ammonia. ‘Type same as in genus. 

Sect. 1, FIBULATAE Romagnesi (1942). Hyphae of the earpo- 
phore with clamp connections except in parthenogenetic forms. 

Type species: O. demissa (Kr. sensu Romagnesi) Quél. 

O. demissu (Kr, sensu Romagnesi) Quél.; 0. griseopallida (Desm.) 
Quél.; 0. Gerardiana (Peck) Sing. (Clitocy ace.) ; O, epichysium 
(Bers, ex Fr.) Quél, 

Sect, 2. GENUINAE Kon 1942). Hyphae of the ‘por 
phore without clamp conneetions in homothallic and heterothallic 




























forms. 

Type spec agnesi) Quél. 

O. philonotis (Lasch) Quél, [Ompbalia sphagnicola (Berk. apud W. 
4G. Smith) Karst.; Omphalia teln Cooke) Sa 
oreades Sing. ; O. umbellifera (Li. ex 
abiegna (Berk. & Br.) Sing. (A 
Bk. & Br.); 0. olivaria (Pe 
Sace.; Omphalopsis, Murr. 
ibably also O. ehlorocyanea (Pat.) § 
viridis (BI. D. ex Quél.) Lange}. 

Note : 0. abiegna is perhaps not specifically difterent from 
10. olivaria, 

Subgenus If, Romagnesia Sing. (194 
8, dissolving in ammonia to a lemon yellow solution, pro- 
Dably intercellular; a narrow regular hymenophoral trama usually 
spresent but flanked by an irregular very broad subi 

Type species : O. Postii (Fv.) Sing. (sensu A. H. Smith). 

Species with clamp connections : 

O. brevibasidiata (Sing.) Sing. (Clitoeybe, Sing.). 

s without clamp connections 
. H. Smith) Sing. (Omphalia, Karst 



















umbellife nr abiegnus 
aricus, Peck; Omphatia, 
ws infumatus B. & Br.); pro- 
x. [Agaricus, Pat.; Omphalia 

















. Pigment orange in fresh 





earpophor 

















Spe 
0. Postii (Fr. sensu 
A. H. Smith; ? Omphal c 
Subgenus IIL. Omphaliopsis (Pita in Ka & Pildt, Atlas 


pean eer 











sensu 
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and (1944). Pigment none: hymenophoral trama asin subgenus II; 
habit most frequently distinctly pleurotoid. 

Type species : Pleurotus mutilus (Fr.) Gillet sensu Josserand Pilit 
pepe? 

0. Josserandii Sing. [Pleurotus mutilus (Fr.) Gillet sensu Josse- 
rand]. 

Note: ‘The author has not studied the species described by Josse- 
rand but it is evidently different from Clitopilus seyphoides var. 
typicus f, mutilus (Ir.) Sing. which in the author's opinion is the true 
Friesian Agaricus mutilus, Pilit’s description has characters of both: 
Fries’ and Josserand’s P. mutilus, but his reference to Bresadola’s 
P. fmbriatus var, mutilus and the description of the spores make it 
more problable that it is at least predominantly the same as Josse- 
rand’s fungus. Josserand’s precise description makes the insertion 
of this species in Omphalina a necessity. Josserand himself cites. 
Pilat’s section as the proper subdivision where his fangns belongs 3 
consequently, the author felt that it is safe to follow Josserand in 
his disposal of Plenrotus mutilus sensu Josserand with the modifi- 
cations due to the classification used in the present treatment. The: 
correctness of the insertion of 0. Josserandii in a special section Om- 
phaliopsis of Omphatina depends on the correctness of Josserand’s 
data, 











KRY TO THe SPRCIES 


A. Clamp connections preset 
Bh. bright yellow ; stipe white, then yellow 








in Sphagnum in Asia. 

0. brevibasidiatee 
us not bright yellow, but either some kind of purple, or dull coloret 
(if carpophore white and pleurotoid, see subgenus Omphaliopsis ; other 
wise: «© »). 














C, Lameliae purple ; pileus parplish at first. 0, demisna © 
C. Lameliae not purple ; pilens not purplish at first. 

D. Sphagnophilous species of medium size. 0. Gerardiana 

D. Not or coincidentally in Sphagnxm ; carpophores usually small. 

KE. On tranks ; Europe. 0. epichysium 


E. On the gronnd. 

F. Spores 8,2-10,5X5-6,8 , hasidia bisporons; typical, 

2-spored form of 0. griseopallida 

F. Spores slightly narrower ; basidia tetrasporons. Rarer 
4-spored form of 

0. griseopallida (probably 0. rustica sensn Rea) 


© Cf. Clitocybe hyacinthina Sing., dan. Mye. 41: 46, 1943, which may also be 
An Omphatina rather than a Clitocybe. Jt ditfers from O. demissa in spore size. 
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A. Clamp connections absent. 
G. Pileus bright orange 
nophoral trama consist 





moist places among moss; strand of the hyme- 
ig of more or less thin-walled and parallel hyphae ; 
pigment dissolving in ammonia into a lemon yellow solution. 0. Postit 
4G. Not combining these characters, 

H, Pilens brown to gray or almost black ; not on fir wood. 

1. Sphagnophilons species of medinm size. Europe. 

1, Not or coincidentally in Sphagnum. 

J. Spores 6.8-8,2 x 3-3,7 y. Alpine zone of the White Mts. 
North America. 0. oreudes 
J. Spores 4 or broader. Area unknown, deseribed from 
Enrope. 0. umbellifera 
H. Pilens some other color ; on fir wood. 

K. Dise of the pilens olive, margin yellowish green ; lamellae light 
yellow to lemon yellow. North Am and Pyrenées, perhaps 
alyo in England. 0. olivaria 

K. Dise yellow, the whole pilens bleaching, pallid forms also 
frequent; lamellae whitish eream color to light yellow. Montane 
and subalpine zone of the n ranges of the northern 
hemisphere. 0. abiegna 











philonotis 

















22. ARMILLARIELLA Karst. 


Hymenomycetes Fennici, Acta flor. faun, Fenn, 2 (1): 4, 1881. em. Singer 
1942, 1943, em, 


Type species : A. mellea (Vahl in FL. Dan, ex Fr.) Karst. 


Syn. : Aeruginospora Noehnel, Sitz-ber. k. Akad. Wi 
117: 1012. 1908. 


Wien, math-nat.-wiss, Kt, 





Characters; Habit of the carpophores clitoeyboid, sometimes 
somewhat reminiscent of Camarophyllus ; pigment either intercellu- 
Jar (or membranal), or intracellular, yellow, brownish melleons, 
umber, blackish fuseous, ete. Pileus squamulose, or fibrillose, or 
punetate, or lineate, or smooth and glabrous, hygrophanous or non- 
hygrophanous, non-viscid; cuticle often little differentiated, and 
often somewhat differentiated, e. gr. with a fragmentary hymeniform 
epicutis ; lamellae close to distant, moderately thick to rather thick, 
adnate to more often decurrent; hymenophor: 
ailmost irregular at times; spore print somewhat colored, usually 
pale ochraceous, more rarely white; spores often with moderately 
thick wall; hyaline, short ellipsoid, ellipsoid-oblong, subglobose, ete., 
nonamyloid; basidia completely normal, usually 4-spored but som 
times 2-spored, at times some sclerotized basidia without spore 
formation observed, in occasional forms the basal septum of the 
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basidium clamped even though all the other hyphae of the carpo- 
phore may be clampless ; in some species the basidia may be some- 
wh it longer than normal ; cheilocystidia frequently present ; 
usually none on the sides of the lamellae; stipe fibrous-tleshy or 
fleshy, eventually often becoming somewhat hollow (but not carti- 
laginous or thin, fragile, and tubulose), (2-) 4mm broad or broader ; 
rhizomorphs often present ; veil sometimes present, annulate, but in 
the majority of the species it is absent; context fleshy, not tough, 
not reviving, often with disagreeable taste; hyphae thin-walled to 
moilerately thick-walled ; without clamp connections, or rarely with 
svattered, inconstant clamp connections, nonamyloid. On wood, 
sunong deep moss, more rarely on earth, 

Development of the carpophore : Hemiangiocarpous in A. mellea ; 
unknown in the evelate forms (except for A, ehrysophylla which is 
gymnocarpous according to Blizzard but the determination of the 
specimens studied remains to be verified). 

Area : Probably cosmopolitan, or almost so. 

Limits : Some of the species admitted here, were formerly con- 
sidered as belonging to Armillaria, Lepiota, Clitocybe,or Hygrophorus 
(Oumarophyllus). Armillaria is now restricted to A, luteovirens und 
allied species which differ from Armillariella in bilateral trama, and 
amyloid spores, the presence of clamp connections, and sinnate 
adnexed to subfree lamellae. Tt is therefore not even related wi 
Armillariella, The other species of Armillaria, now ne 
as belonging in that genus, were mostly transferred to Trickoloma 
(these species differ from Armillariella in white spore print, distinctly 
sinnate-emarginate lamellae, and alled spores). 
Armilluriella mellea has been cor of Lepiota by 
Lange but aside from the fact that very old spores are oceasionally 
very slightly pscudo-amyloid in this species, there is no other basis 
for this transfer, 

‘This leaves mainly two genera viz. Clitocybe and Camarophyllus. 
In the author's opinion, both these genera are sufficiently different 
from Armillariella because of the presence of clamp comections in 
both of them. Besides, the hymenophoral trama in Armillariella 
consists of hyphae that are somewhat thicker in an average, and 
more axillarly arranged in young specimens than they are in Cana- 
rophyllus. The species formerly considered as Hygrophoraceae (i. e. 
A. hymenocephala, ete.) might also be inserted in Omphalina rather 
than Apmillariella. However, nnless the delimitation between the 
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genera Armillariella and Omphalina is ¢ 
basis of additional data (s ph on limits in Omphalina), 
A, hymenocephala and allied will be considered as Armilla- 
riella rather than Omphalina, according to the delimitation adopted 
in the present book. 
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Praotioa ieportance: i A. 
importance as destraye 
along alleys and in gardens. They 
peanuts and sweet potatoes, A. mellea is considered as a goal ible 
mushroom in many countries, especi 
detailed data on the host 
methods of control, the 
literature where the fungi cones 
Agaricus melleus ov Clitocybe mellea, ov Armillaria mellea, and Clito- 
cybe tabescens, or C. monadelphus 
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usually be recognizs rhizomorphs, 


SPECIES 








No sections have as yet been proposed for these species, In 
future, it may be well to distinguish a section of genuine Armilla- 
riellas from the section Microspora Sm. & Hesl. (ut sect. Hygrophori), 
but a clear delimitation of these sections (possibly under addition 
of a third section) will be achieved only after a monographic study. 
Consequently 














we do not segregate the species in groups, 

A, mellea (Vahl in Fl. Dan, ex Wr.) Karst.; A. Saviezii Sing.; A. 
Puiggarii (Speg.) Sing.; A. tabescens (Scop, ex Fr.) Sing, (Clitocy 
Bres.); A. ectypa (Fr.) Sing. (Omphalia, Quél.) ; A. Watsonii (Murr. 
Sing. (Monadelphus, Murr.); A. nigropunctata (Seer.) Sing. (Clitoe} 
Gillet); A. ckrysophylla (Fr.) Sing. (Omphalia, Gillet); A. compres: 
sipes (Murr.) Sing. (Clitoeybe, Murr.); A. alachuana (Murr.) Sing. 
(Clitoeybe, Murr.); A. Azalearum (Murr.) Sing. (Clitocybe, Murr.) ; 
A, singularis (Hoelnel) Sing. (Aeruginospora, Hoehnel) ; A. pauper- 
tina (Sm. & Hesl.) Sing. (Hygrophorus, Sm. & Hesl.); A. deceptiva 
(gm. & Hesl.) Sing. (Hygrophoras, Sm. & H A. microspora (Sin. 














R. Sixoeu, The « Agaricates » (Trichol 





nataceae) 27 


& Hesl.) Sing. (Hygrophorns, Sm. & Hesl.); A. hymenocephata (Sm. & 
Hesl.) Sing. (Hygrophorus, Su. & Hesl.); A. ditopa Sing.; perhaps 
also Omphalia atropuncta (Pers. ex Fr.) Sace. (Omphalina, Quél.; 
Eccilia, Gillet) which is said to be close to A. kymenocephata; and 
Armillaria fuscipes Petch which is said to be close to A. mellea. 





KEY TO THE SPKCIES 


Veil present, annulate ; rhizomorphs black, abundant. 
B, ‘Taste astringent, 











B,. Pilews 30 mm in diameter or broader; rhizomorphs 250 y thick or 
more. A, mellea 

B,. Pileus 7-10 mm broad; rhizomorphs 100-200» thick, In White 
Russia, A. Savicsi¢ 

B. Taste mild, A. Paiggarit 


. Veil none. 
©, Spores 8,5-12,5X4,8-5,8,. i. ©. at least.a certain percentage of the spores 
rather elongate ; pilens deeply ambilicate; lamellae nsually bright yellow; 
krowing on wood. A, ehrysophytla 
C. Spores globose or ellipsoid, mostly rather short ; pilens not deeply um- 
Dilieate (but often depressed); lamellae not bright yellow ; growing on 
wood or on some other substrata 
D. Growing cospitosely ; pilens non-hygrophanous ; pigment incrust- 
1; habit of the carpophores as in A. mellea (but without annnlny). 
A. tabescens 





















D. Not eo 





bining these characters. 
aropean and Asiatic species. 
jeus white with blackish points or lines A. nigropunctata 









growing under bamboo; spores said to be greenish. 








‘Tropical Asia. Ay ringulavie 
G. Pilens gilvous-ochraceous or melleous with brownish 
fibrils; growing among moss or Carex; spores cream 
color iu mass ; temperate-boreal species. A. eclypa 
E. American species. 
H, Pilens uniformly pale fulvons, strongly innately fibrillose- 








nonhygrophanous: spores 7,2-8,2X4,5-5,5 45 
‘idedly decarrent. Florida. 4. Watsonié 
H. Spores up to 7,8 long in some species, or smaller; not 
combining the above characters. 

I. Context very bitter. Florida. A, alachuana 

1. Context perfeetly mild to acidutous. 
J. Spores 5-7,8%5,2 6,7 4; odor striking, disagreea- 
Wie ; lamellae very narrow. California. 














4. paupertina 
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J. Spores smaller (either shorter, or narrower) ; odor 
ight and earthy, or none; lamellae uot exceed- 
ingly narrow. Eastern and Sonthern species. 

K. Pilens 40-80mm broad ; spores 6-7,5x4,5- 
5.5.2; color of the surface of the pilens dark 
umber brown ; lamellae close ; context gray or 
watery brown ; fru in winter in Alabama. 

A. compressipes 

K. maller; spores smaller ; or else color 
of the pilens not dark amber brown and the 
lamellae not close, and not froiting in winter 

L. Arthrospores present on stipe. Argenti 

A, ditopa, ined. 

L. Arthrospores none, North American spe- 
cies, 

M. Spo: meline 
arrow. Michigan. A, micronpora 
Spores often broader than 4, or 
else lamellae broad. 

N. Lameliae narrow 5 pileus 43 mm 
Irroad ; spores 6-7 x 3,7-4,7 45 fru 
in summer in Florida, 

A, Azatearum 
XN. Lamellae broad; pilens smaller; 
es amalle summer 
in North Carolina and Tennessee, 

0. Epic vost hymeniform 

aces ; lameline distant to 
subdistant (15-20. through- 
lamellae). 4. hymenocephata 
©. Epientis not at all hymeni- 
form ; lamellae subdistant to 
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close (26-32 throngh-lamellae) 
A. deceplica 


23. TRICHOLOMA (Fr.) Quel. 
Vouges, y. 76. 18 





Champ. sur 





73, non Benth. (1820). 





Type species : Tricholoma equestre (1. ex Fr.) Quél. [= 
Aavovirens (Pers. ex Fr.) Lundell). 





Syn, : Cortinellus Roze, Bull. Soe. Bot. Fr. 23: 51. 1876. 
Gyrophila Quél., Enchir., p. 9. 1886. 
Mastolencomyces Batt. ex Kunze, Kee. Gen. Pl. 2: 860. 1891, 
Glutinaster Barle, Bull. New York Bot. Gard. 5 : 433. 1909. 
Monomyces Batt. ex Karle, Bull. N. ¥. Hot. Gard. §: 442. 1909. 
Sphacrocephalus Batt. ex Earle, Bull. N. ¥. Bot. Gard. 5: 447. 1909. 
# Nemecomyces Pilét, Aun. Mycol. 31: 54. 1933. 
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Characters : Habit of the carpophores tricholomatoid; pilens viseid, 
or non-viseid, glabrous or innately to tomentosely Gbrillose, naked 
to squamose or even squarrose, never hygrophanous, with the 
pigment — where present — incrusting the hyphal walls in most of 
the clampless species, otherwise all dissolved in the eell-sap; cuticle 
consisting of interwoven, little differentiated hyphae, or of rather 
subparallel, thin hyphae, or of strictly parallel broad hyphae (and 
then hyphae practical mp connections), or (rather 
rarely) with hymeniform epicatis (and then hyphae also clampless) ; 
lamellae usually very dis ys strongly 
so in the clamp-bearing species, sometimes more adnexed or almost 
adnate in the clampless species, never decurrent, thin to medium 
thick (in some clampless species), subhorizontal, rarely subaseendant 
aut first; spore print pure white, rarely pale eream color, never traly 
am-pink or pink, never greenish; spores hyaline, usnally with 
very thin smooth wall, ne oid, very rarely a few old spores 
somewhat psendoamyloid, ellipsoid to subglobose, more rarely fusoid, 
eross-shaped, or subangular, with or without suprahilar depression or 
applanation; basidia normal in all regards, 4-spored, very rarely 
2 spored ; cystidia usually none, rarely present in the form of cheilo- 
cystidit, more rarely some eystidia present on the sides of the la- 
mellae but then never of tie Inocybe- or the Melanoleuca-ty pe, all kinds. 
of cystidia constantly absent in the species provided with clamp 
connections; hymenophoral trama regular to almost subregnlar, with 
thin parallel to somewhat interwoven rather thin, elongated hyphae; 
stipe central, fleshy to fleshy-fibrillose, sometimes very hard but 
never cartilaginous or leathery or horny in any species known, solid, 
stuffed, or hollow, never tubulose, veil absent, or somewhat cortina- 
like, or consisting of a fleshy annulus, or an annular zone at the apex 
‘of the stipe, more rarely membranous ; context of the pilens fleshy, 
mild, acrid, or bitter, often strongly reacting with one or several of 
the usnal reagents (formaline, phenol, KOU, methylparamidophenol, 
acids, ete.); hyphae ordinarily thin-walled, elongated, nonamyloid, 
with or without clamp connections (rarely clamps abseni except be- 
tween the subhymenial hyphae and the basidiuin). Mostly on earth in 
the woods, more rarely in open fields, or prairies and semideserts, 
phae without clamp 
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very rarely on wood or in deep moss (and then I 
comections). 

Development of the carpophores : Unknown but in some species at 
Teast psendoangioearpous. 
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Arew : Mostly in the temperate and subtropi 
species reaching the tropics. 
Limits : The clamples 





zones, very few 





species can be distinguished from the other 
fleshy genera of the Clitocybeae by the lack of clamp-connections and 
the attachment of the lamellae, the latter character distinguishing 
the Tricholomas from Armillariella. The species with incrusting 
pigment are considered as belonging in the subgenus Globulicutis of 
Tricholoma even thongh the lamellae may not be strictly emarginate- 
sinnate, and, on the other hand, the species with intracellular 
pigment are considered as belonging to Armillariella if the clamp con- 
nections are lacking, even though the lamellae may not be strictly 
decurrent. 

The delimitation of the clamp-bearing groups is somewhat more 
difficult, We consider as Tricholomas only those clamp-bearing Clito- 
cybeae which have distinctly emarginate-sinuate lamellae, white spore 
print, and habitat on the soil; these species have no cheilocystidia. 
In this manner, it is not dificult to eliminate such species of Collybia 
as C. maculata and allied forms as well as the species of Trickolomop- 
sis, Lepixta, Hypsizygus, Laccaria, ete, In fact, all the species that 
make it impossible to use the old Friesian delimitation between Cli- 
tocybe anil Trickoloma can easily be eliminated since they form natural 
groups outside Tricholoma as well as Clitocybe, and the two genera, 
Clitocybe and Tricholoma, in the narrowest sense appear to be well 
distinguishable on the basis of the Friesian diagnostic character: 

There is no doubt that the genus Tricholoma as accepted here (and 
also by all other authors at present) combines a wide variety of forms 
ranging from species which are anatomically almost identical with 
Olitocybe, to species differing from the latter genus in almost all im- 
portant anatomical characters. It is certainly tempting for those 
mycologists who give more emphasis to microscopical characters 
than to the external appea to attempt a separation of the 
clamp-bearing group of Trickoloma from the clampless group, or of 
the species with intracellular pigment from those with intercellular 
or membranal pigment. The species with clamp connections or with 
intracellular pigment would then be combined with the genus Clito- 
cybe and the rest would represent the genus Tricholoma sensu strictis- 
simo, The author believes that this strictly anatomical-cytological 
solution is impractical because of the absence of sharp lines between 
the clamp-bearing and the clampless species as well as between the 
species with intracellular and those with intercellular or membranal 
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pigment. In the subgenus Sericeientis, section Sericella, there are 
several species in which the number of clamp connections is low — 
Dut variable, and in the same form we sometimes find a few clamp con- 
nections while in other specimens none at all are observed. ‘This ix 
especially true for 7. album, 7. sulphurescens, ete. As for the pigment, 











the absence of coloring matter in many species makes it theoreti- 
cally and practically impossible to draw a sharp line between the 
groups based on the topography of the pigments. Consequently, it 
becomes obvious that the difficulties arising from an anatomical- 
eytolo | classification of the Clitocybe-Tricholoma complex would be 
even greater than the difficulties arising from a macro-morphological 
classification, Ll uthor that the genus Tricholoma in 
ent limits is a large genus with, consequently, a wide variety 
of characters, but not by any means 

In the present delimitation, Tricholoma contains all the original 
species of Cortinellus, most tricholomatoid (in habit) species of Armil- 
laria except for the type of that genus, A. Inteovirens ; it also cou- 
tains the bright colored clampless species of Hygrophorus (the dull 
colored ones are mostly Armillariella), mainly Tricholoma margina- 
tum (Hygrophorus marginatus). This species has a more clonguted 
stipe than Tricholo usually have, and the lamellae are not in all 
specimens distinctly emarginate-sin' ; yet the bright colors, the 
absence of clamp connections, its affinities, and its chemical charac: 
ters are definitely in favor of insertion in the genus Tricholoma rathe 
than Hygrophorus (or rather Hygroeybe) where it has been placed hy 
Peck and others merely on the basis of the bright colored pigment 
reminiscent of some Hygrocybe. But even the pigment is by no means 
identical in its chemical characters with similar pigments in Hygro- 
cybe, nor does it exactly match any of the colors occurring in that genus. 

‘The author has followed Kiilner in dividing the species with tri- 
cholomatoid habit and hymen icutis (or with epithelium) ina 
group with close aftinities to Tricholoma (the species without clamp 
connections, with «norms |. e. not granular, basidia 
carmine and with inerusting pigment) and a group with very di 
affinities that has clamp connections, in aceto- 
c¢armine and intracellular pigment. ‘The latt 
the group of Trickoloma cerinum which I 

















appears to the 
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) artificial unit. 
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ular basidi 
¢ group is very close to 
on separated by Kilner 
under the generic name of Calocybe. The author thinks that the genus 
Calocybe is a very natural genus that is not closely related to Tr 
choloma, 
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It has been reported that 7. iriawn has pale pinkish spore print. 
It seems that a confusion of species has taken place here. There is 
also a white spored (on white paper) species that is often determined 
as 7. irinum, and this has smooth spores in all media under oi} 
immersion lens, It belong The other species, with 
pale pinkish spore print, has slightly roughened spores, and belongs 
in Lepista. There is no doubt but that Lepista and the subgenus Con- 
textocutis ure closely related but th ic 
color and spore ort 


















to Tricholoma. 
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on the basis of spore 
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yn still hold: 








two groups involved is distinet enong 
double ¢h On. 

State of knowledge: The Buropean species of the genus Tricholoma 
were once considered as the best known group of agaries. In spite of 
a large amount of taxonomic work devoted to the genus Tricholoma 
since the days this opinion was published, it cannot be said that it 
still holds true, Several groups of species ave extremely difficult and 
in need of monographic treatment, e. gr. 
species, 7. flavovirens and allied spe 
species, 7. pessundatum andallied spe 


species. The more extensive use of chemical 





ased on this: 

















". terreum and allied 





ss, T. imbricatum and allied 





x, T. atroxqnamosum and allied 
etions will probably 
help in segregating larger groups within the present sections. ‘The 
insertion of the American, South African, Australian, and other 
uropean species in the scheme of subdivisions is 
Tt would be desirable to 
rial at least so far as to obtain the neve: 
all of them in order to be able te 














from ci 





mplete. 
studies on Americ: 





xtend the type 





n mate: 





y micro 
eof them in the natural 
classification of the genns Tricholoma, The classitication itself appears 
to be sound since none of the numerous type 





opical data on 





studies on American 
material has essentially altered the principles on which it was 
founded. But the number of spec 
is very small when comp: 
The author admits 79 species in Tricholoma, but the number that 
will appear in a future monograph will presumably be much higher. 

Practical importance: Some species are important edible mush- 
rooms (7. flavovirens, T. salero, T. flacobrunneum. T. portentosum in 
Burope; 7. mongolicum, T. matsutake in Asia, aud T. Murrillianum 
in North America), 7, matsutake is economically the most important 
species of all since it is collected in enormous quantities in Japan, 
and sold in the markets in fresh as well as in dried condition and in 
cans. But for every good edible Tricholoma, there is a poisonous one 








that at present can be inserted 
“i with the number of species described. 
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(e. gr. 7. stans, T. pardinum, T. atrosquamosum, and perhaps forms of 
the sulphureum- and the virgatum-group). Anybody who wants to 
exploit the edible species in this genus has to become an expert in 
distinguishing them from the nonedible species and those with 
unknown qualities. Among the potentially important species, one 
may name all the mycorrhizal species and a number of species (such 
as 7. saponaceum) that have been shown to have antibiotic proper- 
ties, Among the former (inycorthizal) species, some are specific for 
conifers, or for Pinus in particular (7. flavovirens, T. pessundatum, 
7. flavobrunnewm, ete.), ov for Larix in r (L. prammopodum), 
and some are specific for frondose trees, ete. A few species do not 
seem to form mycorrhiza at all, especially some species in the sub- 
genus Contextocutis. 
























PECIES 


Subgenus I. Contextocutis Sing. (14 
1943, p. p.). AM hyphae with 
and thoroughly 
pigment exe 
corrhizat or ¢ 


sect, Contextocutis Sing. 
mp connections; cuticle of strong! 
hyphae, little differentiated (denser) ; 
Hular or absent; mycelinm forming my- 
loping independent of mycorrhiza. 
Type xpecies : T. saponacenm (Kr.) Qui 
Sect. 1. LEUCORIGIDA Sing. (1945). Pilens, lamellae, and stipe 
white; spores ellipsoid; mycelium growing independent of forest 
trees, often in fields, meadows, prairies, steppes, semideserts, ete. 
T. mongolicum. 
3 TZ. altaicum Sing. 









interwove 





sively intra: 















T. farinaceum (Mur. 





Sect. 2. RIGIDA (Fr. em.) Sing. (1945 
times chara 





|. Pigmented species, some: 
stically discoloring with strong acids; spores el- 
lipsoid, or almost subglobose, ‘or fusoid, pure white in print ; myce- 
linm sometimes growing independently of forest trees (!) but mostly 
forming some kind of mycorrhiza, or at least having some sym- 
biontic or epibiontic relation with trees. 

‘Type species : T. saponaceum (Er.) Quél. 

T. irinum (Kr.) Quél. (Rhodopaxillus, Kilmer); 7. boreale (Fv. 
Karst. ; 7. sudum (Fr.) Quél, sensu Lange [? = T. subluridum (Mur.) 
Marr. = T. Watsonii (Murr.) Murr.]; 7. saponaceum (Fr.) Quél 
(? =P. oliveam Burt ; T. ferruginascens (Murr.) Murr.|; 7. vi 
ditinctum (Peck) Sace.; T. huronense A. H. Smith. 
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Sect. 3. IORIGIDA Sing. (1945). Pileu pe, or lamellae, or all 
of them, with a purplish, or violet, or lilac-vinaceous tint; spores 
pure white or pale cream color (not pink) in print, with very thin 
walls, cross-shaped or subangular. Biologically similar to the species 
of sect. 2. 

Type speci pseudosordidum Sing. 

T. pseudosordidum Sing. ; T. goniospermum Bres.; T. prophyrophyl- 
dum Imai; 7. Cossonianum Maire. 

Sect. 4, OCCIDENTALIA Sing. (1948). Pileus, lamell: nd stipe 
neither all pigment-less nor with purple, violet, or lilac-vinaccous 
tints; spores subfusiform. Carpophores rising from a characteristic 
fleshy mass comparable to the carpophoroidls of Khodophyllus abor- 
tivus. 

T. sclerotoideum Morse. 

Note: This section as well as the species close to it but arising 
directly from the soil, e. gr. Trickoloma fusisporum Sing. (‘T. fumosi- 
folinm A. Hl, Sm. & Hesl.) are very close to Clitoeybe inornata and 
should perhaps be transferred to that genus. 

Subgenus IL. Humidicutis Sing. (1948). Clamp connections never 
present; pigment not inerusting aud very bright orange to light 
orange in the lamellae; cuticle a cutis consisting of parallel hyphae 
of small diameter; pileus sometimes subhygrophanous, often trans- 
parently striate when moist, glabrous or fibrillose, not squamose, 
not distinctly viscid; odor mephitic, or none; lamellae rather thick 
and not crowded ; mycorrhizal relationship unknown. 

Type species : T. marginatum (Peck) Sing. 

Sect. 5. MARGINATA Sing. (1948). Characters of the subgenus; 
type of the subgenus, 

T. ezuicum (Sing.) Sing. (Hygrocybe, Sing.) ; 7. marginatun (Peck) 
Sing. (Hygrophoras, Peck) with var. olicaceum (Sm. & Hesl.) Sing. 
(Hygrophorus, Sm. & Hesl.) ; 7. auratocephalum (Ellis) Sing. (Hy gro 
phorus, Ellis). 

Subgenns III. Sericeicutis Sing. {=sect. Sericella (Fr.) Quél. sensu 
lato}. Hyphae either all without ¢ 
present either on the base of the basidia, or scattered in the carpophore 
or in the covering of the stipe; if clamps are found at all, the earpo 
phores are little pigmented (yet growing in the woods, and pileus not 
viscid) and have a strong characteristic odor of the flowers of Phila- 
aelphus or Inoeybe corydalina, or of hemp, or of lighting gas; enticle 
consisting of interwoven to allel hyphae (oc: 
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casional strands of parallel hyphae); pileus, at least its marginal 
portion, consequently macroscopically sericeous; mycelium of some 
species known to form mycorrhiza, 

‘Type species : T. sulphureum (Bull. ex Fr.) Quél. 

Sect. 6. SERICELLA (Fr.) Quél. (1872-73) sensu str, (Sulphurea 
Konr, & Maubl. 1924-37). Clamp connections sometimes present; odor 
striking; lamellae close to distant. ‘Type species as in the subgenus. 

T. album (Schaeff, ex Fr.) Quél.; 7. sulphurescens Bres.; 7. stipa- 
rophyllum Lund; 7. laseivum (Br.) Quél. sensu Lange; T. inamoenum 
(Br.) Quél.; 7. platyphylium (Murr.) Murr; 7. sulphureum (Bull, ex 
Fr,) Quél.; 1. chrysenteroides (Peck) Sace. [‘T, malodorum (Murr.) 
Murr.|; 7. bufonium (Pers. ex Fr.) Gillet; 7. odorum Peck ; 7. rho 
Aophyllum (Metrod) Sing. 

Sect. 7. POLYPHYLLINA Sing. (1943, ut subsectio). Clamp 
connections constantly abse 
crowded ; mostly pigmentless o 

‘Type species : T. columbetta (Fr.) Quél. 

1. columbetta (Kr.) Quél.; 7. virgineum (Murr.) Murr. ; possibly 
also a small colored species : 7. adustum (Murr.) Murr. 

Subgenus LV. Fibulicutis Sing. (1948). Clamp connections present 
and numerous; pigment not inerusting or not strikingly so; enticle 
consisting of parallel hyphae which are strictly repent in the center 
of the pileus and have a small diameter (2-61); macroscopically 
innately fibrillose and hirsute on the young margin (at least in the 
type species), never viseid ; odor slight or none ; lamellae moderately 
thick, erowded; mycorrhizal relationship unknown but symbiosis 
with forest trees probable. 

Sect. 8. GLAUCOALBA Sing. (1948). Characters of the sub- 
section, and same type: 

7. glaucoalbum Sing. 

Note : This subgenus differs from Eu-Tricholoma in narrow 
cuticular hyphae in spite of non-viscid pileus, and the presence of 
clamp connections. 

Subgenus V. Eu-Tricholoma Lange (1933) em. Sing. (1943). (Armil- 
laria subgenus Verarmillaria Imai 1938). Clamp connections never 
(or very exceptionally)“ present ; pigment usually distinctly inerust- 
ing the hyphal walls (if present) ; cuticle a cutis as in the preceding 





















odor none; lamellae subclose to 
most so, not vis 
























“ Occasional clamps are observed in the lower surface of the stipe in certain 
species since in these the mycelium is clamped while in others it is clampless. 
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section but the parallel hyphae of which it consists rather broad if 
the pileus is dry, and narrower if the pileus is viscid, macroscopi- 
cally, the piles is dry (and then cuticular hyphae 7» or more in 
diameter), or viscid (and then hyphae usually 2-4-6 p in diameter), in 
the latter case either glabrous or not glabrous, if dry, rarely sub- 
glabrous, usually either tomentose, or tomentose-scaly, or squamu- 
lose, squamose, squarrose, rimose, fibrillose, ete, never seriveous, 
and rarely hirsute on the margin; odor of Philadelphus or gas (as 
described in subgenus Sericeieutis) absent in the species with dry 
cuticle; mycelium mycorrhizal in probably all species. 

Type species : T. larovirens (Pers, ex Fr.) Lundell apnd Lundell & 
Nanufelit. 

Sect. 

















LIMACINA (lr. ut sect. Agarici trib, T'rickolomatis) 
Quél. (1872-1873) em. Sing. (1945). (Equestria Kour, & Maubl, (1924 
1937; Terrea Konr. & Maubl, 1924-37). Pileus gray, umber, whitish 
with grayish fibrils, or golden lemon yellow (or a mixture of these 
colors); lamellae white, yellowish, gray, or pink, never rusty spotted, 

Type species : As in subgenus. 

Stirps Flavovirens (Pileus viscid, fibrillose, or glabrous; lamellae 
mostly yellowish); 7. flavovirens (Pers. ex Fr.) Lundell apud 
Lund. & Nannf.; 7. sejunctum (Sow. ex Fr.) Quél. (with several varie- 
ties); 7. subsejunctum Peck ; T. angustifolium (Murr.) Murr.; 7. Ya- 
tesii (Murr.) Murr, 

Stirps Portentosum (Pileus viscid, or subviscid, innately fibril- 
lose; lamellae mostly white) : 7. portentosum (Kr) Quél. and var, leu- 
coxanthum Gillet; probably also 7. dryophilum (Murr.) Murr.; 7. 
niveipes Peck ; T. peralbum (Murr.) Murr. 

Stirps Cingulatum (a cortina or a membranous veil present) : 
2. argyreum (Kalchbrenner) Sing, and closely allied forms or species 3 
1. triste (Fr.) Lange; T. albatum (Quél.) D’Astis & Manbl.; 7. ra- 
mentaceum (Bull. & Fr.) Ricken sensu Bres.; . scalpturatum (Fr.) 
Quél. sensu Bres.; 7. Romagnesii Sing. (T. ramentaceum sensu 
Romagnesi) ; 7. cingulatum (Fr.) Jacobaseh. 

Stirps Virgatum (Taste acrid ; spores rather broad ; cheilocystidia 
present) : 7. virgutum (Fr.) Gillet ; T. seiodes (Seer.) Martin; 7. lila- 
cinocinerenm Metrod ; T. acre Peck [T. subacre (Murr.) Murr. ]. 

Stirps Pardinum (Taste mild; spores large and rather broad) : 
T. pardinum Quél.; probably also 7. Cedrorum R. Maire and T. terreum 
sensu auct. American., e. gr. Kauffm., Murr. p. p. non Fr. (the Ameri- 
can species has very narrow spores). 
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Stirps Terreum (Neither cortinate, nor acrid, nor viscid; spor 
rather small) : T. terreum (Schaef. ex Fr.) Quél. 
T. gausapatum (Br.) Qué 
and 7. subterreiformis (Murr.) Murr. 

Stirps Atrosquamosum [Poisonous ; posi 
lin (usually reddish); stipe often grannlose; cheilo 
present]: 7. atrosquamosum (Chevalier) Sace 
gromarginatum Bres.; T. squarrulosum Bre 
Quél.; perhaps also 7, luteomaculosum A. 1. Smith (unless this is 
the type of a closely related stirps). 

Sect. 10, GENUINA (Fr.) Sace. (1887) em. Sing. (1945) (Citrino- 
fudva Sing, 1943). Pileus cinnamon, buf, orange, rufons-castaneous, 
chestnut-brown, tawny, ete., or in any of these colors mixed with 
some pallid or white (resulting sordid ochraceous to stramineous: 
effect); lamellae white, buffy pallid, pallid, light yellow, often with 
ely with blackish spots, especially when old; taste more 
J, ov also mild, 

Type species : T. vaccinum (Pers. ex Fr.) Qué 

Stirps Caligatum (Annulate: ») Quél.; T. robustum 
(A. & 8. ex Fr.) Ricken; 7. caligatum (Vi matsutake 
(8. Ito & Imai) Sing. (Armillaria, S. Ito & Imai); probably also 
T. coarctatum Cooke & Mass. (Ar ria colossa va 
Clel.); 7. ponderosum (Peck) Sing. (Armill 
num Sing. (Armillaria arenicola Murr.). 

Stirps Acerbum (Stipe furfuraceous or granulose 
reddish or chestnut tinge): 7. acerbum (Bull. ex Fr.) Quél. sensu 
Bres.: 7. psammopodum (Kalchbrenner) Quél 

Stirps Imbricatum (Pileus not distinctly viscid, margin often corti- 
nate, color some kind of reddish brown, chestnut, ete.) : 7. subtrans- 
mutans (Murr.) Murr. ; 7. flarobrunneum (Fr.) Quél. (T. transmutans 
(Peck) Sace.|; 7. imbrieatum (Fr.) Quél.; T. inodermenm (Fr.) Gillet 5 
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© Hoth the section Genuina aud the section Limacina were introduced by Fries 
1821, In order to conserve these well known sectional names, we have in 1945 
attempted to so choose the lectotype of the sections that they may be nsed for 
the two most important sections in Bu-Tri 











holoma. If, however, the lectotspe of 
ald be rejected in favor of one of the 
constitating the majority of the sectio Systema, i.e. the repre- 
s of what we here call Limacina (4. flacovirens, A. polyphyllus, A. gau- 
fapatus, A. opicus, A. Myomyees), the name Citrinofulra would have to be taken 
up for sect 10. The type of the section Citrinofutra is Trickoloma aurantium. 





a Genuina as here proposed w 
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T. vaccinum (Pers. ex Fr.) Quél. sensu Fr. 
Murr, 

Stirps Aurantium (Stipe « subannulate», i. e. with annular zone; 
context often bitter): 7. albobrunneum (Pers, ex Fr.) Quél.; T. rufu- 
dum Hein; TL. aurantium (Schaef. ex Fr T. subannulatum 
(Peck) Sing. (Armillaria, Peck); 7. californicum (Murr.) Murr, (unless 
it is too close to the preceding spy 

Stirps Pessundatum (Stipe not zonate or very indistinctly so; 
context usually not bitter but often poisonous; spores ellipsoid) : 
7. pessundatun (Bv.) Quél.; 7. stans (Pr.) Sace.: 7. ustale (Pr.) Quél. 
(f. minor Br. cet. excl); 7. populiaum Lange; T. Karleae (Murr.) 
Murr, 

Subgenus VI. Globulicutis Sing. (1948) (= Dermoloma Lange sensu 
Sing. 1942), Pileas with hymenitorm epicutis consisting of nearly 
globose cells, consequently forming a monostratons epithelium ; 
pigment dark (macroscopically deep gray), incrasting the hyphal 
walls; chimp connections typically none ® ; odor farinaceous. 

Type species : T. atrocinerenm (Pers. ex Fr.) Quél. sensn Bres. 

Sect. 11, ATROCINEREA Sing. (1948). Characters and type 
species ax in subgenus Globulienti 

7. utrocinereum (Pers. ex Fr, 
Uium (Br) Gillet sensu Metro 
sensu dosseranl 


7. arenicola (Murr.) 
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7. vaccinum (Pers, ex Fr.) Quél, sensn Peck non al, is different from the 
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© Josserand indicates the presence of clamp connec 
Soc. Myo. Mr. 59: 1%. 1943) for his T. atrocinereum ; 1 
Brosulule’s specimens (see Singer, Lloydia 5: 117. 19) 
cies are hi T. atrocinereum, or that T. atrocinereum 
traxpecifie differences in sexuality. The 















‘The species Josserand (L. ¢.) described ander the name of T. cuneifolium is, 
in the anthor’s opinion, not as closely related to T. atrocinerewm as Josserand 
1 as one wonld he incline to believe when observing all the misde- 
terminations in the liter: id by Kithner. th 
ters of the Je are sometimes of secondary importance, and 
can be found in Pluteus, Calocybe, and other genera. T. cuneifolinm is known to 
the author only from the literature, and it is thought to be preferable not to 
insert anew genas (or rather Dermoloma in a new status) at present for the 
geonp 1g the Tricholoma cuncifoliam of Josserand (and evidently Lange). 
= iar 
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KRY TO Tite SPRCIES 


For reasons given in the paragraph on «State of Knowledge » (p. 222), the: 
insertion of a new key to the species of Trickoloma would not help materially in 
the determination beyond the uxefaluess of the keys alrendy in existence (Lange, 
Métrod, for European species ; Kauffinan and North American Flora for U.S. A.)« 








24. PODABRELLA Sing. 
Hloydia 8: 143. 1945. 


Type specie 
Hoehnel. 





Collybia microcarpa (Berk, & Br.) Hoehnel sensw 





Syn. : Termitomyoes subgon. Practermitomyces Heim, Arch. Mus, Nat, Hist, Nat. 
Vi ser, 18: 147. 1941, 





Characters + Habit of the carpophores mycenoid-collybioid ; pileus. 
with an epicatis consisting of thin, repent, parallel, hyaline, smooth, 
filiform hyphae; hypoderminm consisting of somewhat thicker hyphae 
which are contracted at the septa, likewise hyaline (the whole fungus 
with very little or no pigment) and elongate; lamellae subtree to 
adnate, thin, intermixed with lamellulae; spore print pale rose color 
in the type species, probably white or nearly so in other species; 
spores hyaline under the microscope, smooth, rather thin-walled, 
nonamyloid, ellipsoid to ovoid; basidia rather small, normal i 
regards, 4-spored ; eystidia usually none; edge of the lamellae h 
morphous; trama of the hymenophore regular; stipe solid, rather 
thin, withont distinet pseadorrhiza, rather soft, rising from small 
globulose white bodies which are ejected from termite nests by the 
termites [these bodies represent the primordium of the species (« my- 
cotétes », according to Heim)}, or from a mat of sparse white myceli- 
um on decayed wood; context fleshy, unchanging; consisting of 
hyphae which are devoid of clamp connections, nonamyloid. 

Development of the carpophores : P. microvarpa is most. proba- 
bly hemiangiocarpous, certainly not gymnocarpous (according to 
Heim), 

Area: North America, Tropical Africa and Asia. 

Limits : This is clearly separated from Termitomyees by the absence 
ofa pseudorrhiza, by the almost complete or complete absence of 
pigment, by the absence of cystidia in virtually all collections, and 
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by the regular trama ™. There are no difficulties of delimitation 
regarding the other genera of the 7richolomataceae. 

State of knowledge : The type species has been extensively studied 
by R. Heim in Africa, and the American species is completely known 
except for the exact color of the spore print * and the development 
of the carpophores, Other species are not known at present. 

Practical importance: It had been believed that P.-microcarpa 
plays an important role in the nutrition of the termites in the palaeo- 
tropics, and thus might have some indirect practical importance, 
when R, Heim restudied this relationship between fangus and termite, 
and came to the conclusion that the termites are compelled to rid 
their nests of this «Hausschwamm », and use it only occasionally 
for food; the larvae are not fed fungi at all. The practical importance 
of these fangi, consequently, consists entirely in its value for human 
consumption. It is thought to be one of the most delicious edible 
fungi of the regions where it is common, and by some it is considered 
to be superior to all other species. The American species, on the 
other hand, does not seem to have any practical importance at all. 











SPECIES 


P, microcarpa (B. & Br.) Sing. (Entoloma, Sace. ; Collybia, Hoeh- 
nel; Gymnopas, Van Overeem); P. alba (Peck) Sing. (Collybia, Peck). 


25. PLEUROCOLLYBIA 
Mycologia 39: 81. 1947. 





Type species : Pleurocollybia pracmultifolia (Murr.) Sing. 
Characters : Habit of the carpophores collybioid-pleurotoid ; piles 


” The trama of the lamellae of young carpophores is regular in P. alba, and is 
also regalar in the youngest available fruiting bodies of the type species in dried 
material. If the very young hymenophore of P. microcarpa should prove to be 
bilateral rather than regular, it may still be allowed to consider Podabrelta as an 
autonomous genus — in consideration of the other characters distinguishing it 
from Termitomyces — yet, it wonld become necessary to transfer the genus to the 
Amanitaceae. This wonld leave P. alba quite isolated in the Trickolomataceac, and 
a new generic name would have to he proposed for this single species. The de- 
cision on this question must be left for further investigation. 















™ The spore print of P. alba is white or nearly so in moderately thick layer. 
However, the anthor dors not know if this would hold trae for more numerous 
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much like that ofa Collybia in shape ; its enticle consisting of colored 
parallel to sabparallel, horizontal, filamentous hyphae, dense ; 1a- 
mellae crowded, emarginate-adnexed, narrow, thin ; spores pure white 
in print; hyaline under the microscope (also in dried condition), with 
thin to moderately thin wall, smooth, nonamyloid, subglobose, ex- 
tremely small (around 3); basidia very small but otherwise normal ; 
cystidia of any kind absent; hymenophoral trama rather thin, rather 
regular, hyaline; sabhymenium snbcellalar ; stipe strongly eccentric 
and oblique, well developed but rather thin as in Collybia ; context 
consisting of hyphae with moderately thin to moderately thick walls 
which are nonamyloid; clamp connections absent; septa crowded 
ani often narrower than the diameter of the hyphae at the widest 
point; on rotten wood. 

Development of the carpophores : Unknow1 

Area: Plorisla (probably with a larger distribution). 

Limits: This genus differs from Tricholoma by its lignicolous 
habit, its strongly eccentric and oblique stipe, the excessively small 
spores, and, in addition, by a combination of characters uncommon 
in Tricholoma. It differs from Podabrella in the strong pigmentation 
of the enticle of the pileus, the smaller spores and the eccentric and 
oblique stipe. it differs from Callistosporinm in the perfectly hyaline 
spores and hyphae in ammonia-mounts from dried material and also 
in the smaller size of the spores; in addition it differs in the habit 
which is somewhat plearotoid in Pleurocollybia (stipe oblique and 
eccentric) which is never the ease in Callistosporium. 

State of knowledge : The only species is completely known except 
for its cytology and manner of development. 

Practical importance : Hardly any. 
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P. pracmultifolia (Murr.) Sing. (Gywnopus, Murr). 


26. CALLISTOSPORIUM Sing. 
Mycologia 36 : 363. 1944. 
‘Type species : Gymnopus Palmarum Murr. [= Callistosporium Pal- 
marum (Murr.) Sing.}. 
Characters : Habit of the earpophores collybioid ; pigment present, 
abundant, changing its color in dried condition, mostly concentrated 
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in solid (or sometimes dissolved) pigment bodies inside the spores, 
anil also often in other elements of the hymenophore where the 
pigment is colorless under the microscope in fresh condition but pre- 
cipitates on dehydration ; pileas hygrophanons or non-hygrophanous, 
its cuticle consisting of repent, elongate hyphae; hymenophore la- 
mellate, lamellae broadly or narrowly adnexed or emarginate; spore 
print white when fresh; spores ellipsoid, smooth, nonamyloid, at 
least a certain percentage of the spores usually partly bright colored 
(the interior of the spores) in dried specimens, or rarely with a hya- 
line pigment body, with thin, hyaline walls; basidia normal but 
sometimes some of them pigmented the same way as the spores; 
eystidia of all types absent; hymenophoral trama regular, nonamy- 
loid; stipe central, thin, fleshy-fragile, to subcartilaginous; context 
not tough, nor reviving, consisting of hyphae without clamp eon- 
nections. On the base of palm trees and on various kinds of wood, 
also on Sphagnum. 

Development of the earpophores : Not studied. 

Area: In the Asiatic subtropies and in America from the sub: 
tropics to the boreal zone (Can! 

Limits: The peculiar pigmentation of the spores, if it ean be con: 
sidered as constant, is undoubtedly an easy way of recognizing this 
genus among all other genera of agaries. However, even if addition- 
al species should be discovered where this pigmentation is either 
not present or not constant, the genus Callistosporium would still be 
distinguishable from Tricholoma by its habit, from Podabrella by the 
pigmentation of the hyphae, and from Plewrocollybia by the central, 
straight stipe and larger spores. The delimitation of Callistosporium 
does therefore not seem to represent a problem. 

State of knowledge : Our knowledge of the species is very satisfacto- 
ry. However, it may be expected that not all the species actually 
belonging to Callistosporium, have yet been recognized as such, This 
is probable because, without careful examination of dried material 
and data on the absence of clamp connections, specimens are likely 
to be misinterpreted as belonging to such large genera as Collybia, 
Marasmius, « Galera», Gymnopilus, « Psilocybe », etc. where the types 
as well as the descriptions remain buried unless systematic attempts 
are made in order to redefine the older species in these genera. This 
was demonstrated in the ease of Collybia luteoolivacea and C. colorea, 
‘Thus far only four species have been desc 
Callistosporium. 
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SPECIES 


©. Palmarum (Murr.) Sing. (Gymnopns, Murr.) ; C. Heimii (Sing.) 
Sing. ; C. luteoolivaceum (Berk. & Curt.) Sing. (Collybia, Saces Colly- 
bia colorea Peck ; Callistosporium Psilocybe Murr, & Sing.) ; C. gale- 
rinoides Sing. 





KEY TO THK SPECIXS 


A. Old World species (snbtropical-montane zone of the south slope of the Can- 
casus, on wood of Taxus baceata) ; pigment of the spores dark bluish lilac, 

Heimit 

purple 











A. Species occurring in the Western Hemisphere ; 
or red, rarely absent. 
B, Spores 7.5-8.7 x 4-5.2 «; earpophores growing on the hase af palms, 
C. Palmarum 
nid buried wood of trees 


igment of the sp. 








B, Spores smaller; earpophores growing on tran 

other than palms, oF on Sphagnum 
C. On Sphagnum. General appearance like that of a Galerina. 

C. galerinoic 

©. On wood. General appearance like that of a Collybia or Gymnopitua, 

€. luteootivaceum 








GENERA IMPERFECTLY KNOWN 


Coolia Huysinan, Med. Nederl. Mye. Ver. 28: 54. 1943 (= Squama- 
nita Imbach). These are fungi of the general appearance of a Tricho- 
loma but with double veil forming very conspicuous scales on the 
bulbous base. ‘The type species of Coolia is a species first described 
by Miss Cool as Lepiota odorata Cool, and later transferred to Coolie 
as C. odorata (Cool) Hnysman. Since it appears to be rather proba- 
ble that Squamanita Schreieri Imbach (Mitt. Naturf. Ges. Luzern. 15: 
81.1947) is closely related and almost certainly congenerie with 
Coolia, we shall disenss the two genera here as synonyms. As for 
their characters, one may take it for granted that the spores are 
nonamyloid as indicated by Schreier. The picture published by Im- 
bach (fig. ©) does not make it clear whether the Swiss species has 
regular trama, bat Schreier calls it «normal» which may mean that 
it is regular. Material received by this author from Holland thanks 
to the kindness of Miss Van der Laan, Amsterdam, shows regular 
trama and numerons clamp connections in the epicutis which consists 
of a cutis of parallel dark colored hyphae. Imbachs figure does not 
























234 LILLOA XXII (1949) 


show clamp connections, and one cannot be sure whether this means 
that they are absent, or have been overlooked. No cytological or 
chemical characters are available. Not knowing the type specimen of 
either genus, and without a firsthand knowledge of fresh material, 
this author is reluctant to accept Coolia asa valid genus, and is 
equally doubtfal about its identity with Tricholoma, a section of 
which it becomes in the treatment of Konrad & Maublane (1948). 
Although this latter solution may be very close to the best possible 
disposal of the genus, the presence of clamp connections in my Dutch 
material, in combination with the strongly developed veil, make Coo- 
lia at least a strongly aberrant group in Tricholoma, 








bus LEUCOPAXILLEAE Sing. 
Sydowia 2: 29. 1948. 


Type genus : Leucopaxillus Boursier. 

Characters: Habit of the earpophores clitocyboid or tricholoma- 
toid, more rarely pleurotoid; spores amyloid; trama amyloid or non- 
amyloid; hyphae with or without clamp connections; gelatinons 
layers none; hymenophoral trama non bilateral, subirregular to regu- 
lar; cheilocystidia present or absent; macrocystidia present or absent; 
leptocystidia present or absent; metuloids, glovocystidia, setulae 
none; cuticle of the pilens not consisting of a well differentiated epi- 
cutis that is made up of diverticnlate hyphae, or dermatocystidia 
(other than occasional dermatopsendoeystidia), or broom cells, etc., 
epicutis not cellular (but see genus Dermoloma); veil none, or very 
slightly developed (in Melanoleuca); on the soil, on wood, rarely on 
grass roots, ant hills, ete. 











KRY TO THK GENERA 


A. Spores either smooth, or, if warty, devoid of 
(plage); clamp connections present or abser 
B. Spores ellipsoid-oblong to fusnid-cylindrie or short-cylindrie, more rarely 
ellipsoid-ovoid, distinctly amyloid, smooth ; clamp connections present or 
absont ; lamellae in most species distinctly decnrrent, often forked ; pilens 
moderately thick flesh, never tongh and reviving, hygrophanous, 
or non-hygrophanons, usually dusky-colored, or with a cinuamon tinge 
(if cheilocystidia prominent, see also genus Hebelomina). 
27. Cantharettuta 
B, Spores short ellipsoid to sabglobose, warty, or, if smooth, often very 


suprahilar smooth aise 
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slightly amyloid * (yet, if warty, very strongly amyloid); clamp con- 
nections always present ; lamellae distinctly decurrent, or sinnate-adnexed, 
adnate, emarginate, ete. ; pilens often rather thick, fleshy or tongh and 
sometimes reviving, non-hygrophauous, or rarely with hygrophanons 
spots, not dusky-colored. 
Psendocystidia (macrocystidia) none ; lamellae usually with entire 
edges ; hyphae nonamyloid ; carpophores rarely distinetly plenrotoid. 
28. Lencopazillus 
Pseudocystidia (macrocrstidia) present ; lamellae usually distinetly 
serrnlate-crenulate ; all hyphae, or some of them, usually distinetly 
amyloid ; earpophores often distinctly plenrotoid. 29. Lentinellus 
A, Spores warty or minutely subpunetulate, with plage; clamp connections none. 
30. Melanolewoa 





















27. CANTHARELLULA Sing. 
Ann, Mycol. 34: 331. 1936. 
‘Type species : Cantharellula wnbonata (Gmelin ex Fr.) Sing. 


Syn. : Omphatius Ronssol ex Earle, Bull, 
typ. prop.) ". 


Y, Bot. Gara. 





+432, 1909 (ox spe. 





Characters : Habit of the carpophores clitocyboid, more rarely so 
slender it may also be characterized as almost omphalioid, rarely 
tricholomatoid ; pigment either dissolved in the cell sap or incrusting 
it, present in all species known; pilens fleshy but rather thin in 
most species, with a superficially appressed, radial fibrillosity, or 
without it, opaque to almost subtomentose, often rimulose, or entirely 
glabrous and smooth and then often hygrophanous, non-striate or 
slightly pellucidostriate in moist condition at the margin, convex to 
deeply infundibuliform; epicutis consisting of elongate ordinary 
hyphae, not cellular ; lamellae adnate, or subdecurrent, or decurrent, 








* Tf smooth and strongly amyloid: see under Lentinellus (if epicutis non-celln- 
dar), and under Dermoloma (if cuticle strongly cellular). 





* Omphatius is merely a variation of the ordinary spelling Omphatia (Pers.) 
‘Gray and cannot, therefore he claimed to be a different genas. Aside from that, 
it is as Earle himself observed, too close to other similar generic names, leading 
‘to unending confusion, and has therefore to be excluded since it is a typical 
anilidate for the list of nomina ambigna according to the International Rales, 
Art. 62. It may also be questioned whether Earle who meant the genus Ompha- 
Lins to combine the sections Infundibuliformes and Cyathiformes had tho right to 
Propose as the type species a species from the section Cyathiformes rather than 
feom the Infundibuliformes bat since this combination of sections is his own 
‘emendation, the proposed type is probably acceptable. 
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sometimes strongly sinuate, most frequently distinctly and often 
deeply decurrent, close to distant, often more or less forked, some- 
times repeatedly forked, often colored, more rarely white, often deve- 
loping cyanic acid (Subg. V.); spore print pure white ®; spores hya- 
line, smooth, distinctly amyloid, cylindric or ellipsoid-oblong, or 
short-cylindric-subellipsoid, rarely ellipsoid-ovoid, never with both 
the inner and outer side convex and the quotient of length and 
breadth smaller than 2; basidia normal but sometimes comparatively 
long, usually 4-spored; cheilocystidia in some species present but 
very scattered and somewhat inconstant, inconspicnous; eystidia 
otherwise not present; hymenophoral trama subregular (C. cyathi- 
formis), or subirregular to almost intermixed; subhymenium dis- 
tinetly cellular to subcellular-intermixed ; stipe central, neither tubu- 
lar nor truly cartilaginous but fleshy to fleshy-fbrous; veil none; 
context unchanging, or in some species reddening; clamp con- 
nections present or absent; tissue ing purplish with iodine in 
©. wnbrosa according to Smith & Walter, otherwise becoming pale 
yellow (nonamyloid) in Melzer’s reagent. On the soil, or on wood. 

Development of the carpophores : Unknown, 

Area : Temperate zones ; some species r 
mountains, and in the boreal zone (north into the subarctic zone) ; 
sin the American subtropics. 

: This genus consists of several subgenera that are closer 
to each other than to any of the other agaries. Some of the subgenera 
have certain affinities outside the genus Cantharellula. 

(1) The genus Pseudohygrophorus is undoubtedly close to Cantha- 
rellula, As for the separation between these two genera see under 
Pseudohygrophorus. 

(2) Xeromphatina is close to the subgenus Pseudoomphalina, In 
fact, the anthor considered (1942) another solution, viz. the incorpo- 
ration of Pseudoomphalina in Xeromphalina rather than in Cantha- 
rellula. However, the absence of eystidia, the fleshier character of 
the stipe, the absence of basal tomentum, and the inconstant inerus- 
tation of the hyphal walls are strong arguments in favor of Cantha- 
rellula,and they can also be considered as the characters separating 
the two genera, 

(3) Leucopawillus, sect. Aspropazilli differs in thicker, fleshier pilei, 
less strongly amyloid and at the same time shorter spores, and by 
































h high altitudes in the 



























* Iu a 60 year old spore print of C. coprophila found to be salmon color, 
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combinations of characters not occurring in any of the subgenera of 
Cantharellula, 

(4) Armillaria and Catathelasma can be distinguished by the diver- 
gence of the hyphae of the hymenophoral trama in young specimens ; 
the former also by the deeply emarginate lamellae, and the latter in 
being very thick and fleshy, both in being veiled. 

(5) Dermoloma, see there {p. 250). 

State of knowledge : The species indicated here are all well known 
except for their development. But several more species may eventu- 
ally be found to belong here since there are many species of Clito- 
cybe and Omphatia left that have not yet been tested as for their 
iodine reactions. This possibility has to be kept in view when the 
strong hiatus between the subgenera constituting the genus Cantha- 
rellula is evaluated. It is quite possible that these gaps will eventu- 
ally be filled in by species not now known to belong in Cantharel- 
lula. The subdivision of Caxtharellula was undertaken on the basis 
of the knowledge of not more than ten species. 

Practical importance : Some of the species are edible but of minor 
importance except for local use in certain regions. 











SPECIES 


Subgenus I. Eucantharellula Sing. (1943). Pileus opaque, subye- 
lutinous, non-hygrophanous ; lamellae strongly forked and strongly 
decurrent, narrow, white or pink; context often reddening when 
bruised ; clamp connections present; hymenophoral trama strongly 
interwoven but in young specimens predominantly axillarly arranged, 
with many of its hyphae running parallel or subparallel; subhy- 
menium snbirregularly intermixed-subramose, its elements short, 
strongly interlaced-curved (in all directions), and therefore often 
appearing cellular; pigment gray, dissolved. Among mosses. 

©. wnbonata (Gmelin ex Fr.) Sing. [Meralius, Pers. ; Cantharellus, 
Vr, ; Clitoeybe, Konrad; Cantharellus muscoides (Wulfen ex Schroe- 
ter); Cantharellas dichotomus Peck], and f. roseolamellata Sing. 

Sugenus If. Pseudoarmillariella Sing. (1948). Pileus opaque, 
Appressedly fibrillose-subpunetulate in a radial arrangement, hy- 
grophanons, with parallel or subparallel radially arranged hyphae 
making up the cuticle; pigment incrusting; context not reddening 
when bruised; clamp connections present; lamellae strongly de- 
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eurrent and rather distinetly forked ; 
gular, its hyph: 
genus (1), On decayed wood. 

O. ectypoides (Peck) Sing. 

Subgenus 111. Pseudotricholoma Sing. (1948). Pileus opaque, sub- 
velutinons, non-hygrophanons, non fil 
ly forked nor strongly decurrrent, 
often reddening when braised 





ymenophoral trama subirre- 
nterwoven; subhymeniun 





as in the preceding sub- 










nellae neither strong- 
EEXG 
ous present, otherwise 










Lat the stipe; 





mp connec 





similar to subgenus I. 

C. unbrosa (A. H. Smith & Walter) Sing. (Lricholoma, Sm, & 
Walter). 

Subgenus LV. Pseudoomphalina Sing. (1948 
opaque, glabrous, hyg 





Pileus not quit 
phanons or almost so, non-fibrillose, the cuticle 
consisting of rad ed, subparallel to parallel, smooth hyphae 
which are slightly or strong usted, or non-inerusted by the 
pigment; pigment ma ally dull ochraceous to alu 
buf! or orange buff, clay color « 
context not reddening when bruised but sometimes 
as deep as the surface when wet; clump connections pr 
hophoral trama irregularly arranged (though a majority of its hyphae 
is more or less axillarly arranged) and strongly interwoven and varia- 
ble in size and shape; subhymenium ax in subgenus [. On earth 
and on charcoal. 

‘Type species : O. Kalehbrenneri (Bres.) Sing. 

C. Kalehbrenneri (Bres.) Sing. (Omphalia, Bres.; Xeromphalina, 
Sing. 1942; Omphalia graveolens Petersen; Clitoeybe far 
Murr,); 0. felloides (Kauttm,) Sing. (Clitocybe, K 
glareosa Kauflm, see. A. H. Smith); C. intermedia (Kaufim.) § 
(Clitocybe, Kauftm,); probably also C. wnbrinopurpurascens (Maire) 
Sing. (Clitocybe, Maire 

Subgenus V. Pseudoclitocybe Sing. (1943). Pileus not quite opaque, 
glubrous or somewhat radially fibrillose, strongly hygrophanous, its 
cuticle consisting of subparallel hyphae which are radially arranged 
and pigmented with a fuscons pigment which 
nantly incrusting, or predominantly 
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mon or umbrinous ; 
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lored almost 
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either predomi- 
tracellular; lamellae usually 
more or less forked, usually more or less deeply decurrent, rather 
narrow to rather broad ; context not reddening when bruised ; clamp 
connections absent in the carpophores; hymenophoral trama rather 
regular, at least near the edge of the lamellae, consisting of rather 
broad hyphae which are not incrusted by the pigment, towards the 
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back of the lamellae becoming rather irregular in age; subhymenium 
cellular. On earth and on foliage, also on wood-débris and on decayed 
stumps and logs, needle beds, ete, also among deep mos 
‘Type species : C. eyathiformis (Bull. ex Fr. p. p.) Si 
0. eyathiformis (Bull, ex Pr. p. p.) Sing. (Clitocybe, Quél.); 0. obbata 
(Fr.) Bonsset (Clitocybe, Quél.) ; O. oregonensis (Murr.) Sing. (Clitocy- 
be, Murr.) ; ©. coprophila (Speg.) Sing. (Clitoeybe, Speg.). 








KEY TO THE SPECIES 


A, Clamp connections present. 
B. Pileus uon-hygrophanons, very opaque, even when wet, subvelutinous 
or minntely rimulose ; flesh usually reddening when braised. 
C. Lamelite narrow near the stipe (and everywhere), repeatedly forked 
rather obtuse at the edge when young, decidedly decurrent, 











C. umbonata 
©, Lametiae rather broad at the stipe, not much forked, with acute 
edges, sinnate to subdecurrent. C. umbrova 





B. Pilens subhygrophanow, 
or completely glabrous and 
bruised. 

D. Pileus ochre-gray, distinctly fibrillose and somewhat punctate 
when fresh and young ; odor not remarkable ; on coniferous wood. 
C. ectypoider 

Pileus sordid ochre alutaceons to orange alutaceous or rather deep 

cinnamon, fibrillose ouly at the margin (slightly), or entirely glabrous; 

odor farinaceons or of enenmber ; ou the ground in woods. 

E. Pilens dull alutaceous to carneous-alutaceous, with a slight 
transparent striation at the margin in moist condition, smooth 
when dry ; lamellae subdistant to distant when mature ; base of 
stipe without distinct rhizomorphs, about 21m. broad. ‘Temper- 
ate specie ©. Katehbrenneri 

E, Pileus more richly colored, or base of stipe with rhizomorphs 
and broader than 2 mm., and margin estriate. 

F. Pileus «clay color» (Ridgway) when moist (if umber of. 
C. umbrinopurpurascens of Europe) ; stipe with rhizomorphs. 
Eastern United States to Michi ©, fettoi 

F, Pileus more cinnamon when moist; stipe without distinet 
rhizomorphs which are white. Western United States. 

©. intermedia 

A. Clamp connections none in the carpophore tissues (they may be present i 

‘the mycelium). C. eyathiformis, C. oregonensis, C. obbata, C. coprophila 


ot always opaque when wet, radially fi 
ver rimulose ; flesh never redden' 


oso 
g when 
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28. LEUCOPAXILLUS Boursier 


Bull. Soc. Myc. Fr. 41 : 391. 1925, em. Singer, Rev. Mycol. 4: 69. 1939, 


‘Type species : L. pseudoacerbus (Cost. & Duf.) Boursier [= L. trico- 
lor (Peck) Kiibner]. 


Syn. + Aspropaxitlus Kiihner & Maire, Bull. Soc. Mycol. Fr. 50:13. 1934. 


Characters : Habit of the carpophores elitocyboid, tricholomatoid, 
or very rarely somewhat pleurotoi¢ »paque, non-hygrophanous, 
ely with hygrophanous spots, not viscid, with smooth or short- 
ribbed to crenate, initially involute margin, thick, fleshy but not 
watery ; cuticle little differentiated ; lamellae decurrent, or sinuate, 
or emarginate-sinuate, or adnexed to adnate; often developing cya: 
nic acid {sect. 1); spore print pure white; spores (PI. XXIII, 1-6) 
hyaline, rongu to warty without suprahilar plage, or smooth, and 
then very slightly (even inconstantly) amyloid (but the species with 
warty spores strongly amyloid because of the episporium cansing 
the ornamentation above an otherwise smooth wall), rather small to 
medium sized (np to 10 long), rather short-ellipsoid, subglobose, 
ovoid; basidia normal in all regards; eystidia none; cheilocystidia, 
however, sometimes differentiated but small and not very conspicu- 
ar to subirregular (more irregular 
in age); subhymenium ramose (filamentous), thin; stipe central, very 
rarely eccentric, usually thick and tleshy to somewhat tongh ; veil 
none; pigment intracellular, or incrasting in the cuticle of certain 
species (Pl. XXIIL, 7), macroscopically often bright colored, in 
some species wanting; context unchanging on bruising; its hyphae 
nonamyloid and with numerous clamp connections. On humus and 
débris, especially foliage, needle beds, even anthills. 

Development of the carpophores : Gymnocarpous (« decidedly 
gymnocarpous » in L. albissimus var. paradoxus according to Kiihner). 

Area : Boreal to subtropical zones in the northern as well asin the 
southern hemisphere. 

Limits : Since ull characters excepting the strongly amyloid epi- 
sporium are identical in section Aspropaxilli and in Eu-Leucopacilli, 
Singer (1939) and Singer & Smith (1943) have not followed Kiihner 
& Maire who separated the species without episporium from the 
main genus Leucopacillus as an autonomous genus. Metrod (1939) 
has combined the genera Leucopaxillus and Melanoleuca under the 
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common name Melanoleuca, claiming that there are no constant differ- 
ences between the two genera. The author disagrees with Metrod’s 
observations, The genus Melanoleuca is constantly different from 
Leucopacillus in the absence of clamp connections which are always 
plentiful in Leucopazillus. The plage on the spores of Melanoleuca is 
almost as good a character but not always easy to demonstrate, 
especially in those species that have a very slightly developed epi- 
sporium. The inconstance of the leptocystidia in Melanoleuca has been 
indicated before by Heim and Singer, but Josserand has added a new 
character distinguishing the two genera, viz. the angular shape of 
the spores of Melanoleuca when seen from one end (in vertical po- 
n) after chemical removal of the episporium. Kiihner has shown 
in Melanolenca that does not oceur 














siti 
that there is a pigment formati 
in Leucopazillus, 

‘There are no other problems in the delimitation of Leucopaillus 
which is a remarkably well defined and very homogeneous genus. 

State of knowledge : The genus has been monographed recently, 
and the knowledge of the species is nearly complete. In their mono- 
graph, Singer & Smith distinguished 18 species and varieties; in 
addition, 1 variety and 1 new species have been discovered since 
then, whieh brings the number of autonomous species up to 13. 

Practical importance : Leucopaxillus giganteus and L. candidus 
have been mentioned in some European papers as anew source of 
an antibiotic substance named « clitocybine » with a potential appli- 
cation against tuberculosis. 














SPECIES 


Sect. 1. ASPROPAXILLI (Kiiliner & Maire) Sing. & Sm. (1943). 
Spores smooth, slightly amyloid (Pl. XXII A, 3). 

Type species : 1. giganteus (Kr.) Sing. 

L. candidus (Bres.) Sing. (Clitocybe, Bres.); L. giganteus (Fr.) Sing. 
(Clitocybe, Quél.; Paxillus, Fr.; Aspropasillus, Kithner & Maire; 
Melanoleuca oreades Murr.) L. septentrionalis Sing. & Sm.; L. lepi- 
stoides (Maire) Sing. (Tricholoma, Maire; Aspropaxillus, Kiihner & 
Maire). 

Sect. 2, EU-LEUCOPAXILLI Sing. & Sm. (1943) (Typici Sing. 
1943). Spores rough from a warty episporium whieh is very strongly 
amyloid (Pl. XXIIT, 1-2, 4-6). 

Type species : L. pseudoacerbus (Cost. & Duf.) Boursier. 

16 
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L. albissimus (Peck) Sing. [Clitocybe, Sace.; Clitocybe subhirta 
(Peck) Peck ; Tricholoma lentum (Post apud Romell) Sace.; Lepista 
barbara Maire; Clitocybe paradoxa ost. & Duf; Clitocybe albiformis 
Murr. ; Clitoeybe stipitata Murr., these synonyms belong to the type 
variety and eight other varieties of this species]; . nauseocodulcis 
(Karst.) Sing. & Sm, (Clitocybe, Karst. ; Pleurotus, Sace.); L. puleher- 
rimus (Peck) Sing. & Sm. (Clitocybe, Peck); L. laterarius (Peck) 
Sing. & Sm. (Tricholoma, Sace.); L. rhodolewcus (Romell) Kiihner (Cli- 
tocybe, Sace,); L. tricolor (Peck) Kilner (Tricholoma psendoacerbum 
Cast. & Duf.; Leucopaxillus, Bonrsier); L. brasiliensis (Rick) Sing. 
& Sm.; L. amarus (Alb, & Schw. ex Fr.) Kiihner; [Tricholoma, 
Rea; Lepista, Maire ; Clitocybe gentianea Quél. ; Clitocybe valpecula 
(Kalehbr,) Sace. ; Melanolenca bicolor Murr. ; Melanoleaca roseibran- 
nea Murr.] with several forms and var. gracilis (Kalchbr.) Sing. & 
Sm,); L. gracillimus Sing. & Sm. with var. Rappii Murr.) Sing. (Cli- 
tocybe Rappii Murr). 














KEY TO THRE SPECIES 


A. Spores smooth, slightly amyloid. 

1, Lamellae decurrent, lamellniae not abruptly rounded ; stipe not grayish 

in old specimens or in properly prepared dried material ; lamellae arcnate 

and rather narrow 

C. Lamellae white, eventually becoming merely sordid or pallid ; otd 

pilei whitish. Known with certainty only from the large mountain 

ranges of the eastern hemisphere. L. candidus 

C, Lamellae, if white at tirst, soon with a creamy or buff tint and 

eventually becoming almost alataceons; old pilei cream buff to 

chamois. L. gigantens 

B, Lamellae mostly and at least partly sinuate or emarginate; lamellulae 

rather abruptly rounded; stipe grayish in old specimens and/or in well 

Aried herbarium specimens ; lamellae subventricose in the marginal third, 
rather broad. 

D. Pileus colored from the start; context never blue. Northern 

part of North America, from Ontario to Oregon. 
L. septentrionalis 
D. Pileus at first white; context sometimes bine within the base, 
the blue spots turning yellow in H,SO,. North Africa. 
ZL, lepis 


























8 
A. Spores with a warty, strongly amyloid episporium. 

E. Cheilocystidia seattered or absent, pigment of the pileus absent or not 
inerusting the walls of the hyphae of the cuticle with dark reddish brown 
areolae, warts, or rings. 

¥. Lamellae white, rarely yellow or pi 
to purplish brown in the herbarium. 








h, never becoming vinaceous 
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G. Pilens without hygrophanons spots. 

II. Pileus never witha piukish flush and never bright yellow, 
Uut pure white to cream color or pale buff, pale tan, ete. ; 
at least some of the mature spores measuring longer than 
5.5 pn. 

I, Stipe central and not exceedingly long ; not on anthills. 
‘Temperate zones. ZL, albissimus 
1. Stipe eecentrie and very long, arising from anthills 

taste sweetish but disagreeable. Finland. 
T.. nanseosoduleis: 

H, Pileus not colored as indieated above, or spores smaller 

J. Pilens, stipe, and context under the cuticle yellow ; 





spores 4.5.8, long. Temperate zone —_L.. putcherrimus 
J. Pilens, stipe and context not yellow ; spores never larger 
than 5.5.2. D laterarius 





Pilens with hygrophanous spots when fresh ; lamellae at first. 
pinkish or pinkish white. Sweden to North Africa 
ZL, rhodotewcus 
F, Lamellae distinetly yellow, pale yellow, sulphur or cream color, 
becoming vinaceous or purplish brown in the herbari 
K. Pilens dark violet, ashy green around the margin, Brazil. 
L, brasiliensis 
K. Pilous pinkish buff to dull tan, Temperate species. L. tricolor 
E, Cheilocystidia nomerous ; hyphae of the cuticle of the pilens more or 
less incrnsted by abrown or reddish brown pigment which forms warts, 
arcolae, or rings on the walls (hyphao rarely not incrusted), 
L, Stipe 8mm. or more broad; lamellae close to crowded. ‘Temperate 





none. L. amarus 
L. Stipe less than 8mm. broad ; lamellae extremely crowded. Sub- 
tropical zone. ZL, gracitlimus 


29. LENTINELLUS Karst. 
Bidr, Finl, Folk 32: xvii, 1879. 
Type species : Lentinellus cochleatus (Fr.) Karst. 


Syn. : Hemicybe Karst., 1. ¢., p. xviii, 1879. 
Lentinellus Payod, Prodr., Aun. Se. Nat. Bot., VII, 9: 336, 1889. 
Lentinaria Pildt, Aun. Mycol., 39: 73, 1941, nom. nud. 


Characters : Habit of the earpophores clitocyboid-pleurotoid or 
omphalioid-pleurotoid, or plainly pleurotoid; pileus stipitate or sessile; 
lamellae usually more or less serralate-crenulate ; spore print white or 
whitish ; spores small, globose, subglobose, or ovoid, or very broadly 
ellipsoid, finely rongh, verruculose, or almost smooth to smooth, 
strongly amyloid; basidia normal in all regards; macrocystidia or at 
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least occasional ends of oleiferous hyphae entering the hymenial layer, 
no other form of cystidia present; hymenophoral trama subregniar to 
subirregular; or almost intermixed in age; stipe either eccentric or 
fasciculate or absent; veil none; context rather tough, somewhat 
reviving, often with strong aromatic odor, often acrid to the taste, 
the tissue frequently made up of partly amyloid hyphae, with clamp 
connections, and rather numerous oleiferous hyphae; many of these 
elements with thick walls. On freshly cut or decayed wood, and on 
grass roots, 

Development of the carpophores : Gymnocarpous in L. omphalodes 
(according to Kiihner); hymenium originally formed at the lower sur- 
face of the carpophore in L. omphalodes, on the apper surface in 
Ji, ursinus (according to Kiihner). 

Area: Nearly cosmopolitan. 

Limits : This genus is undoubtedly most closely related to Leuco- 
pazillus yet sufficiently separated from the latter genus by its habit, 
its anatomy, and its chemical characters. Pilét proposes to separate 
the group of species with rough spores from the remainder of the 
species, and proposes a new generie name (Lentinaria) for the former. 
‘The author believes that this would result in an artificial division, 

State of knowledge : Most of the species are well known, yet it may 
be that many more Lentinelli are hiding among the innumerable 
species of Lentinus described in the literature. These species can be 
transferred only aftera careful analysis of the spore characters ot 
the type specimens, At present, we distinguish not more than ten 
species. 

Practical importance : Some of the species of Lentinellus are wood- 
destroyers. Some are edible. 






SPECIES 


Sect. OMPHALODEI Sing. (1943) (Lentinus sect. Lentinaria Pilat 
1946). Spores distinctly verraculose-rough; odor none, or wine-like; 
pileus umbilicate, usually not densely cespitose; lamellae distant to 
moderately close. 

Type species : L. omphalodes (Fr.) Karst. 

L. tridentinus (Sace. & Syd.) Sing. (Lentinus badius Bres. non Berk, 
Lentinus tridentinus Sace. & Syd. in Sace.); L. flabellinus (Quél.) 
Konr. & Maubl. (Lentinus, Quél.); L. omphalodes (Fr.) Karst. (Lenti- 
nus, Fr.); L. bisus (Quél. apud Bres.) Kithner & Maire (Lentinus, 
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Quél.); L. semivestitus (Peck) Sing. (Tricholoma, Sace.); L. america- 
nus (Peck) Sing. (Lentinus, Peck) ; L. umbilicatus (Peck) Sing. (Len- 
tinus, Peck) unless too close to L. omphalodes. 

Seet. 2. COCHLEATI (Fr. ut sect. Lentinorum, sensu str.) Sing. 
(1943). Spores smooth or very slightly roughened; odor of young 
specimens strongly of anise, more rarely absent; stipes fasciculate; 
pileus medium to large (30 70 mm in diameter) with rather thick and 
tough context; lamellae subelose to crowded. 

Type species : L. cochleatus (Pers. ex Fr.) Karst. 

LL. cochleatus (Pers. ex Fr.) Karst. [Lentinus, Pers. ex Fr.; Lenti- 
nellus cornucopioides (Bolt. ex Schroet.) Murr.]; probably also L. pal- 
lidealutaceus (Henn,) Sing. if the spores are indicated correctly by 
Hennings. 

Sect. 3. PLEUROTI (Fr. ut sect. Lentinorum, sensu str.) Sing. 
(1943). Spores smooth to very slightly roughened; lamellae subclose 
to crowded; odor of wine, or none; stipe none. 

Type species : L. ursinus (Fr.) Kiihner. 

1, wrsinus (Fr.) Kiihner (Lentinus, Fr.); Z. culpinus (Fr.) Kithner 
& Maire sensu Kiilner & Maire (non Ricken) (Lentinus, Fr.). 





KKY TO THE sPKCIES 


A. Carpophores stipitate. 
B, Stipes in groups of 2-4, or singly ; pileus up to 40 mm in diameter ; odor 
of wine, or none, not of anise; lamellae distant to moderately close 
©. Growing on roots of Gramineae in Kansas. L, semivestitus 
C. Growing on wood or detgitus in woods. 
D. Stipe without deep longitudinal furrows, short, sometimes absent 
E. On Sorbus (and perhaps other frondose trees) ; pilus 
10 mm broad, brown, then expallent. Alps, Macedonia, and 
Caneasus. L. tridentinus 
E. On branches of conifers, also other trees, or on the gronnd 
in woods ; pilens larger, paler. 
F, Stipe not or slightly eceentric, 10-15 x 2-4 mm ; pilens 
pallid ; on the ground in woods. North America. 
L. americanus 
F, Stipe strongly eccentric, lateral, or even absent, usnally 
very short; pilens cream color to alutaceons, expallent ; 
on branches, mostly of Abies alba. Widely distribnted. 
L. flabellinus 
D. Stipe with more or less conspicuous longitudinal furrows ; stipe 
cither short or long but never lateral and never absent. 
G staffed, then hollow, or solid ; concolorous with the 
pileus (watery brown), or isabelline ; taste acrid, or tardily 
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acrid; macrocystidia unmerous ; lamellae deeply decurrent 
or short-decurrent, white, then cremeous; stipe 7-32 mm 
long. 
H. Farrows often very strongly developed and deep; 
pilens subhygrophanous, Europe and North Afriea, 
I. omphatodes 
H. Furrows of the stipe fold-like, short, not strong (stipe 
not or slightly wrinkled and scrobiculate) ; pileus hy- 
grophanous. Eastern part of North America, 
L, umbilicatus 
G. Stipe stuffed, then hollow, brown to ferruginons-brown, 
30-40 mm long ; macrocystidia not numerous ; taste slightly 





acrid ; lamellae sinnate-adnexed to sinuate-decurrent, Alps, 
Cancasns, and Altai Mts. ZL. bisus 
B. Stipe densely fasciculate ; pileus often larger than 40 mm ; odor of anise 


in most specimens. L. cochleatus 
A. Stipe none. 

I, Pileus usually glabrous or subglabrous but with strongly projecting, rib- 
like veins, 30-150 mm broad, alutaceous to ferruginons ; spores 2.5-3.8 
Uroad, Temperate zone. ZL. vulpinus 

I. Pileus entirely or only at the base covered with pallid or brown felt 
(«ursinons >), at the margin sometimes pruinose or glabrous, ribbed- 
venose to subsmooth, pale brown, becoming more or less dark brown to 
bay, 10-70 mm broad ; spores 2.4-2.5 » broad. ‘Temperate and tropical 
zones of both hemispheres. L. wrsinws 











30, MELANOLEUCA Pat. 
PI. cell, Tw 





ie, p. 22. 1897. 
‘Type species : Melanoleuca vulgaris Pat. 


Syn. : Melalenca Pat., Hymen. Eur. p. 96. 1887 





1 Linné 1767). 


Characters : Habit tricholomatoid, more rarely collybioid-tricho- 
lomatoid or elitocyboid; pigment dusky or pale gray, fuscous, umber, 
ete., or absent; pileus glabrous, or pruinose, or innately fibrillose, 
most frequently perfectly glabrous, hygrophanous or non-hygrophan- 
ous, epientis little differentiated, consisting of interwoven, repent, 
elongate hyphae that are not radially arranged; lamellae white, or 
eream colored, or grayish, usually close to crowded, emarginate to 
decurrent; spore print pure white to cream color (A to © of Craw: 
shay); spores hyaline, subsmooth to (mostly) warty from a strongly 
amyloid exosporium (after the chemical removal of the exosporium 
the subangular shape of the spores is revealed when they are seen 
from one end) on a very slightly amyloid main wall, with a smooth 
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suprahilar dise (plage) on the inner side of the spores, the warts 
forming an ornamentation of the type IILb, LV, V, or VI, the outline 
of the complete spores ellipsoid-oblong, ellipsoid, more rarely short 
ellipsoid, the warts moderately high; basidia normal, rather short, 
4-spored; leptocystidia or cystidioles (PI. XXI, 4) usually present, 
very few species, and many individuals in certain species, devoid 
of cystidia; these cys rather characteristic, thin-walled, in 
one species thick-walled (transition to metuloids ), with an excretory 
function (often with thin erystals at the apex, or merely granulose 
at the tip and consequently arrow-shaped), subnlate to fusoid; hy- 
menophoral trama regular or almost so, with a slightly interwoven 
mediostratum, especially near the back of the lamellae; subhyme- 
nium cellular-subinterm’ tipe evelate, or much more rarely with 
an indistinet to distinct but rather incomplete annulus, usually cen- 
tral (very rarely eccentric), rather fibrous-fleshy in consistency and 
not truly cartilaginous or tough; context white, or, starting from 
the base of the stipe, becoming gray, brown, or almost black (from 
an intercellalar-epicellular brown pigment characteristic for the ge- 
nus), or colored so from the beginning; all hyphae without clamp 
connections. On the earth, in woods, and outside of the woods, often 
on manured pastures, in gardens, cold frames, greenhonses, also in 
prairies and steppes, even in semi-desert formations, also in the sub: 
alpine and alpine region and south to the tropical forests. 
Development of the carpophores : U 
Area : Cosmopoli 
Limits: The delimitation of the genus Melanoleuca is not difficult 
in spite of the fact that what had been claimed as the main charac- 
ters of the genus, viz. the cystidia and the ornamentation of the 
spores, are —thongh very frequent — by no means constant. In 
Cantharellula, it is perhaps the subgenus Pseudoclitocybe that comes 
closest to Melanoleuca, yet the perfectly smooth spores, the cyathiform 
pileus, and the absence of cystidia, also the shape of the spores and 
the production of HEN by the carpophores, taken together, should 
be sufficient to consider Pseudoclitocybe as generically different frem 
Melanoleuca. The relation between Cantharellula and Melanoleuca 
is comparable to that existing between Armillariella and Tricholoma. 
The delimitation from Leucopazillus has been discussed under that 
latter genus. 
State of knowledge : The genus has been studied by Singer (1935). 
‘The fact that most specific characters are macroscopic and require 
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accurate field notes, explains the absence of a monograph based on 
the world flora. It is fairly easy now to establish whether a dried 
specimen belongs in Melanoleuca but it is often difficult to point out 
its exact position in thelintragenerie classification, The following 
conspectus of the sections and species is based mainly on the flora of 
Europe and Siberia, and partly also on the flora of New England, 
New York, and a few species from the Pacific Coast and Argentina. 
Paraguay. ‘The number of species recognized here (i, e. definitively 
inserted in the classification) is 29. 

Practical importance: As far as it is known now, the main practi- 
cal importance of the genus Melanoleuca consists in the edibility of 
the carpophores of virtually all species. The most valuable edible 
mushrooms of this genus are M. evenosa and M. alboslavida (both, 
however, very little used). 


SPECIES 


Sect. 1. ALBOFLAVIDAE Sing. (1935 ut series, 1943). Pileus 
practically devoid of pigment, predominantly white, or bleaching to 
white, or ochraceous rather than grayish, or brownish; spore print 
(if pileus ochra in color, or, in other species, pure white ; 
lamellae more often narrow than broad (narrow, in Melanoleuca, 
always means that the breadth of the lamellae is less than one tenth 
of the diameter of the pileus); spores either distinetly warty, or 
subsmooth. 

Type species : M. alboflavida (Peck) Murr. 

M. evenosa (Sace.) Konrad (‘Tricholoma enista ssp. evenosum Sace.); 
M. strictipes (Karst. sensu Lundell) Sing. ¢. n. ad int. (Tricholoma, 
Karst. — perhaps identical with the preceding species, at least accord- 
ing to Lundell 1939 who also synonymizes Tricholoma pubifoliam 
Romell) ; M. alboflavida (Peck) Murr. (Collybia sedula Graff); M. Ka- 
vinae (Pilat & Vesely) Sing.; M. Kalchbrenneri Sing. (Agaricus dehis- 
eens Kalchbr. non Viviani; Collybia, Sace.; Melanoleuca, Sing.); 
M. Balansae (Speg.) Sing. (Clitocybe, Sace.); probably also M. candida 
(Vel.) Sing. 

Sect. 2, HUMILES Sing. (series, 1934; sect. 1943). Pileus well 
colored (gray, avellaneons-fuscous, fuscous, blackish), or soon be- 
coming so; spore wall always distinctly warty from the well developed 
exosporium ; stipe farfuraceous pubescent, or squamulose with black 
fibrils. or with an indistinet annulus: not entirely brown inside. 








ceous) ore 
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‘Type species : M. humilis (Pers. ex Fr.) Pat. 

AM. mirabilis (Bres,) Sing. (Tricholoma, Bres.); M. verrucipes (Fr. 
apnd Quél.) Sing. [Armillaria, Quél.; Tricholoma, Bres.; Clitocybe 
puellula (Karst,) Karst.]; Mf. humilis (Pers. ex Fr.) Pat. (Tricholoma, 
Quél.). 
Sect. 3. OREINAE Sing. (series, 1934; sect. 1943). Pileus and 
spores as in sect. 2; stipe usually merely pruinose at the apex, and if 
wholly pruinose, the interior of the stipe is entirely brown; small 
carpophores with white or gray stipe and white or gray lamellae; if 
the diameter of the pilens is larger than 30 mm and the stipe is not 
thin as in the genus Collybia, the lamellae are always white and 
narrow and the stipe is usually pallid. (Very large species do not 
enter this section). 

‘Type species : M. oreina (Br.) Kiibner & Maire. 

MM, catalaunica Sing. ; M. oreina (Ev.) Kitbner & Maire (Tricholoma, 
Gillet); M. graminicola (Vel.) Kiihner & Maire (Lricholoma, Vel.) ; 
MM. paedida (Fr.) Kithner & Maire (Lricholoma, Quél.) ; M. exeissa (Fr.) 
Sing. (Lricholoma, Quél.); M. Spegaszinii (Sace, & D. Sace,) Sing. 
(Tricholoma, Sace. & D, Sace.; Tricholoma humile Speg. non ( 
Quél.); probably also in this section : M. subcinereiformis Mw 
M. Schumackeri (Er. sensu Killermann) Sing.; M. testata (Britz.) 
Sing. ; ML rasilis (Ir. sensu Bres.) Sing.; also a species which may 
be partly Zrickoloma strictipes Karst. (as such determined by the 
author once); perhaps M. deserticola (Speg.) Sing. (Tricholoma panae- 
olum var. deserticola Speg.). 

Sect. 4, VULGARES Sing. (series, 1934; sect. 1943). Pileus, 
spores, and surface of the stipe as in the preceding section ; however, 
small species, unless the context is brown to a large extent, with a 
diameter of the pileus of 30 mm or less, and collybioid stipe, are hero 
excluded, and go to sect. Oreinae; the larger species have either 
pe or broad (more than one tenth of the diameter of the 


























colored 
pilens) lamellae. 

‘Type species : M. vulgaris Pat. 

M. grammopodia (Bull, ex. Fr.) Pat. (Tricholoma, Quél.); M. cog- 
nata (Fr.) Konr. & Maubl. (Lricholoma, Gillet) and its subspecies 
(geographic race) ssp. altaica Sing. ; M. erassotunicata Sing. ; M. turri- 
ta (Fr.) Sing. (Tricholoma, Sace.); M. polioleuca (Fr.) Kiihner & Maire 
(Melanolenca vulgaris var. poliolenca Konr. & Maubl.); M. brevipes 
(Bull. ex Fr.) Pat. (Lricholoma, Quél.); M. melaleuca (Pers. ex Fr.) 
Murr, (‘Tricboloma, Quél.; Melalenca vulgaris Pat.; Melanolenea vul- 
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garis (Pat.) Pat.]; M. planiceps (Peck) Sing. (Tricholoma, Peck); 
M. stridula (\'r.) Sing. (Collybia, Quél.); M. arenata (Fr.) Sing. (Tri- 
choloma, Quél. sensu Ricken; Tricholoma Friesii Bres.); M. Reai Sing.; 
M. luteolosperma (Britz.) Sing. (Tricholoma, Sace.); M. subpulverulenta 
Pers. ex Fr.) Sing. (Tricholoma, Karst.); M. orientalis (Pat.) Sing. 
(Collybia, Pat.); probably also in this section; M. Earlei (Murr,) Sing. ; 
M. praceow Murr.; M. montana (Britz.) Sing.; M. amica (Fr. sensu 
Bres.) Sing. ; M. phaepodia (Bull. ex Fr. sensu Bres.) Sing. ; M. lixivia 
(I'r, sensu) Maire, 

Note: It may be possible to separate a section with cream colored 
spore print from the section Vilgares as ontlined above. M. Reai, 
M. luteolosperma and others of this section are definitely cream-spored 
(both these species occurring in both Europe and North America); 
other cream-spored species (i, €. species now appearing in other sec- 
tions than the Vulgares) may possibly later be combined with the 
section of cream-spored Melanoleucas. Such species are M. alboflavida 
(Peck) Murr. (non Sing. 1935), and at least one unpublished species 
from North America. However, a check on the exact color of the 
spore print of several species will be necessary before such a rear- 
rangement could be contemplated, It is remarkable that, according to 
the author's experience, more cream-spored species occur in North 
America than in Europe. 








KEY TO THE sreciES 


‘The most recent key cannot at present be essentially improved ; ef. Singer in 
Ann, Mycol, 41: 50-57, 1943; the data in this key should be supplemented by 
additional data published by the author between the yeur 1942 and the present 
date, 


GENERA INCOMPLETELY KNOWN 


Dermoloma (Lange) stat. nov. ad. int. (Tricholoma subgenus Der- 
noloma Lange, Dansk Bot. Ark. 8: 12. 1933). Characters of Tricholo- 
ma; «cuticle of cap made np of subglobose-angalar cells». Lange. 
‘The type species is Tricholoma euncifolium (Fr.) Gill. sensu Lange. It 
appears that Lange’s species is the same as that described under this 
name by Josserand, who indicates the spores as amyloid. If this 
indieation is trae — which there is no reason to doubt — Dermoloma 
ean hardly any longer be considered as a subgenus of Trickoloma 
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unless the diagnosis of Tricholoma is changed. 7, cuneifolium is so 
little like a Tricholoma even in habit, that it does not seem to be an 
artificial solution to separate Dermoloma from Tricholoma. Among 
the Leucopazilleae (where it would logically be looked for), there is 
no other genus with jes except perhaps Oantharellula, but 
even here, the differences separating it from Dermoloma are apparent- 
ly on the generic level. A formal introduction of Dermoloma as an 
antonomons genus may be considered as premature by some myco- 
logists, and the author hesitates to admit it without having seen 
authentic specimens. 












ribus RESUPINATEAE Sing. 
Sydowia, 2: 30, 1948. 


‘Type genus : Resupinatus Nees ex 8. ¥, Gray. 

Characters : Those of the family; hymenophore lamellate; basidia 
normal, i. ¢. not the Lyophyllum type; spores hyaline, smooth, non- 
amyloid, globose to short-ellipsoid, in some species also allantoid 
(curved) or ellipsoid-oblong with the inner side applanate, or ovoid ; 
cheilocystidia usually present but not always conspicuous; metu- 
loids (PI. XXIL, 2) often. present on the sides of the lamellae; stipe 
rarely normally developed, often lateral and then the carpophores 
assnming a peculiar spathulate shape, or — most frequently — re- 
placed by a pseudostipe which may be lateral (a mere prolongation of 
the rear side of the pilens, recognizable as a psendostipe from below 
rather than from above), or else a discal pseudostipe; context soft 
and usually flexible when fresh, not becoming tough, consisting 
of nonamyloid tissue which is always at least partly gelatinized 
(Pl. XIX, 1), even in the hymenophoral trama of most species, the 
hyphae of the gelatinous layers thin, wavy, thin-walled, with clamp 
connections, Most frequently on decaying wood, more rarely on other 
vegetable matter in process of decomposition, or on diseased living 
tissue of Cormophyta. 

















KEY 70 THE GENEEA 


A. Metuloids absent. 31. Reaupinatus 
A. Motnloids present. 82. Hohenbuehelia 
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31, RESUPINATUS Nees ex S. F. Gray 
Nat. Arr. Brit. Pl. 1+ 617, 1821. 


‘Type species : R. applicatus (Batsch ex Fr. sensu Kauffman) 8. F. 
Gray. 


Syn. : Phyllotus Karst., Bidr. Fint, Nat. Folk 32: 14. 1879. 
Soytinotopsis Sing., Aun. Mycol. 34: $35. 1936. 
Urospora Fasod, Ann. Se. Nat. Bot. VII. 9; 338. 1889 (descr. excl.) sensi 
Farle, Bull. N. ¥. Bot. Gard. 5: 418. 1909; sensu Singer, Beih. Bot. 
Centralbl, 56, B: 145, 1936. 











Characters : Those of the tribus ; carpophores always resupinately 
attached, or with a psendostipe; metuloids none; cheilocystidia often 
dendrophysoid. On wood and dead herbaceous plants, rarely on 
living plants. 

Development of the carpophores : No recent studies available. 

Area: Cosmopolitan, 

Limits: This genus has originally been distinguished by Singer 
(1936), and the name Gray used was merely intended to characterize 
resupinate agarics, but has to be preferred for nomenclatorial reasons. 
However, it became necessary to restrict the diagnosis somewhat in 
order to exclude those species that do not have any gelatinized 
tissues. Some of these species have later been transferred to Pleuro- 
cybella, & genus then (1936) undescribed, others are still in need of 
more careful investigation (e. gr. Pleurotus Langei Pilit). The limits 
of the genus Kesupinatus are fully determined by the diagnosis, The 
absence of metuloids has so far been found to be a character of 
sufficient stability and constancy to separate Resupinatus from Hohen- 
buehelia by a rather abrupt. hiatus, and the character is one that is 
easy to verify. Notwithstanding the convenience of this diagnostic 
character, it cannot be doubted that Resupinatus and Hohenbuehelia 
are very closely related, and they have therefore been inserted in a 
common tribus. 

State of knowledge: The recent monographs by Pilit (Europe) and 
Coker (North America) of the species involved, have helped to obtain 
a clearer picture of the systematics of these small, often overlooked 
and misdetermined agaries. From personal experience with fresh 
material, the author is fully familiar only with R. applicatus but 
there is no reason to reject the species indicated in the papers cited 
above on the basis of dried material or complete descriptive evidence 
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umber of spec 





as supplied by these authors. This raises the 
admitted in Resupinatus to seven 

Practical importance : Hardly any as far as present information ix 
concerned, 


SPECIES 


R, applicatus (Batsch ex Fr. sensu Kaufman) 8. . Gray [Pleurotus, 
Quél.; Resupinatus atropellitus (Peck) Murr.]; KR. striatulus (Fr.) 
Murr, (Pleurotus, Gillet); R. silranus (Sace.) Sing. (Agaricus silvanus 
Sace.; Pleurotus alboniger Pat.); R. unguicularis (Fr.) Sing, (Pleuro- 
tus, Quél.); R. cyphelliformis (Berk.) Sing. |Agarieus, Berk.; Resupi- 
natus campanulatus (Peck.) Murr.); R. Rhacodium (Berk. & Curt.) 
Sing. (Agaricus, B. & C.); R. chilensix Sing. 








B, Pileus nearly glabrous, very small, striate when fresh, suleate when dry, 
said to occur on decorticated coniferous wood (Coker). R, striatutne 
B, Pileus tomentose to strigose, uot combining the above characters. 
C, Hairs of the dise dark brown to blackish brown, It, Rhacodinm 
C, Hairs of the dise not blackish but whitish to light brown, 
2. applicatns 





A. Spores not globose. 
D, Spores allantoid ; lamellae white or whitish at matarit 

D. Spores not allantoid or slightly so; lamellae not whi 

E, Spores very broad 
panulate, up to 2mm in d 





2, eyphelliformix 
h at maturity 
rrowly cam- 
R, ehite 




















RR. wnguicntaris 
. Pileas not di netly protracted into a 
psondostipe. R. xileanus 






32. HOHENBUEHELIA Schulze apud Sehulzer, Kanitz & Knapp 
Verh. zool.-bot. Ges, Wien 16: 45. 1866. 
Type species : H. petaloides (Bull, ex Fr.) Sehulzer apud Schulzer, 
Kanits, & Knapp. 


Syn. : Pleurotus sect. Acanthocystis Fayod, VII. 9 : 338. 1889. 
Sarcomyza Karst., Soc. Flor. faun. Fenn. 18:62, 1891. 
Phyllotremelta Lloyd, Myc. Writ. 6 : 1007. 1920. 
Acanthoeystis (Payod) Kiihner, Contrib. Hymen. (These), p. 111. 1926. 








* This key is made up with the help of the author’s own notes, and some data 
taken from Pildt’s and Coker’s keys. 
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Characters : Those of the tribus; metuloids present. ‘These metu- 
loids are very characteristic, deep-rooting, hyaline to stramineous 
bodies, the wall very thick and often distinctly formed by several 
layers, the tip or the entire outside usually incrusted by coarse 
crystals; the apex is obtuse or more often acute; these metuloids 
occur on the edges and on the sides of the lamellae (PI. XXII, 2). 

Development of the carpophores : Unknown. 

Area : Cosmopolitan. 

Limits : As for the delimitation against the genus Kesupinatus, 
see under the latter genus. As for the separation of Geopetalum, see 
under that gens, 

The metuloids are similar to those found in the Lentineae, viz. 
the group Panus rudis, and Pleurotus floridanus. Hohenbuehelia is 
distinguished from these genera by its fleshier, softer consistency 
its gelatinous layers in the trama, and the thinner, flexible hyphae 
of the mediostratum which is regular instead of irregular, Similar 
cystidia also occur in the genus Campanella. The latter differs from 
Hohenbuehelia in the shape of the hymenophore, and in the different 
manner of absorption of cresyl blue by the hymenial elements (sce 
Singer, Lloydia g: 180. 1945). 

State of knowledge : The papers cited above for Resupinatus, also 
contribute some interesting and valuable data on Hohenbuehelia. 
‘There are now at least 28 species the world over, and more may be 
found when a monographie treatment will be attempted in the future, 

Practical importance : The Hobenbuehelias may occasionally be 
wood parasites of forest and fruit tees; some are reported to be 
edible, but their economical importance is small; at least one species 
is a possible source of antibiotic substances, 


















SPECIES 


Subgenus I. Serotinia (Pilit) Sing. (Pleurotus sect. Serotinia 
Pilat 1935; Acanthocystis sect. Serotini Konr. & Maubl. 1938.) Metu- 
loids obtuse, the walls remaining thin for a considerable time but 
finally becoming thick and complex. 

‘Type species : H. serotina (Schrader ex Fr.) Sing. 

A, serotina (Schrader ex Fr.) Sing. (Pleurotus, Quél.; Acanthocystis, 
Konr. & Maubl.). 

Subgenus 11. Petaloides (Konr. & Maubl.) Sing. (Acanthocystis 
sect. Petaloides Konr. & Maubl. 1888. Metuloids more or less acute, , 
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Type species : H. petaloides (Bull. ex Fr.) Sehulzer apud Schulzer, 
Kanits & Knapp. 

H, petaloides (Bull. ex Fr.) Sebulzer apud Schulzer, Kanitz & Knapp 
(Pleurotus, Quél.; Acanthocystis, Kiihner; Geopetalum, Pat.); H. geo- 
genius (D. C. ex Fr.) Sing. (Pleurotus, Gillet ; Acanthocystis, Killer); 
H. semiinfundibuliformis (Karst.) Sing. (Pleurotus, Karst.); H. ala- 
chuana (Murr.) Sing. (Geopetalum, Murr.) ; H. auriscalpium (R. Maire) 
Sing. (Pleurotus, R. Maire, Acanthocystis, Konr. & Maubl.). (The 
preceding five species are perhaps too closely related to be specifically 
separated); also H. angustata (Berk.) Sing. (Panus, Berk.; Geopetalum, 
Murr.; Acanthocystis stratosa (Atk.) Sing]; H. atroeaerulea (Fr.) Sing. 
[Pleurotus, Quél.; Resupinatus, Murr.; Pleurotus, (Fr.) Quéi.; Acan- 
thocystis Sing.|; H. grisea (Peck) Sing. (Pleurotus, Peck ; Resupina- 
tus, Murr, if specifically different from the preceding species and 
H. reniformis) ; H. myzotricha (Lev.) Sing. (Pleurotus, Gillet; Acan- 
thocystis, Konr. & Maubl.); H. reniformis (Fr.) Sing, (sensu Pilat.) 
[Agaricus, Fr.; Pleurotus applicatus (Batsch ex. Fr.) Quél. sensu 
Quélet, Karst., non al.; Plearotus mustialiensis (Karst,) Karet.]; 
H. subbarbata (Berk. & Curt.) Sing. (Plenrotus, Sace.; Resupinatus, 
Murr, 

Other species that can easily be identified as belonging in Hohen- 
buchelia judging from the published diagnoses are (in alphabetical 
order): 

H. approzimans (Peck) Sing.) (Plenrotus, Peck); H. arata (Pat. 
& Dem.) Sing. (Calathinus, Pat. & Dem.); H. calceola (Pat. & Dem.) 
Sing. (Calathinus, Pat. & Dem.) 1. einereoalba (Pat. & Dem.) Sing. 
(Pleurotus, Pat. & Dem); H. erustosa (Coker nom, subnud.) Sing. 
(Pleurotus, Coker) ; H. cubensis (Murr.) Sing. (Geopetalum, Murr.) 
H. elegans (Coker nom, subnud.) Sing. (Pleurotus, Coker); H. Harman- 
dii (Huriot. & Pat.) Sing. (Pleurotus, Har, & Pat.; Acanthocystis, 
Sing.); Lentinus hepatotrichus Berk. (Acanthocystis, Sing.) "*; Pleuro- 
tus Hollandianus Sumstine (Acanthoeystis, Sing.) *; H. mastrucata 
(Fr.) Sing. ; (Pleurotus, (Fr.) Sace. ; Acanthoeystis, Konr. & Manbl.) ; 
























™ Very close to H. rewiformis, possibly too close. 

°* If the spores are ellipsoid as indicated, and the trama gelatinous, this belongs 
in Hohenbuchelia, A transfer is not made as the characters have not been checked 
on the type. 





I with P. mastrucatus by Konrad & Man- 
final settlement of the synonymy, a 
transfer of P. Hollandianus to Hokenbuekelia appears to be premature. 
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H. nigra (Schwein.) Sing. (Agaricus, Schw. ; Pleurotus, Sace., Resu- 
pinatus, Murr.; Pleurotus Putemansii Henn.; Acanthocystis, Sing.) 
HL, phalligera (Mont.) Sing. (Agaricus, Mont.); H. portegna (Speg.) 
Sing. "'; (Pleurotus, Speg.); H. pruinosula (Pat, & Dem.) Sing. (Ca- 
lathinus, Pat. & Dem.); H. sciadea (Kalehbr. & MeO.) Sing. ; (Blew 
rotus Kalchbr. & McO.); H. submastrucata (Henn.) Sing. (Pleurotus, 
Henn); H. valesiaca (Cesati apnd Rab.) Sing. (Pleurotus, Sace, 








Tribus PANELLEAE Sing. 


Type genus : Panellus Karst. 

Characters : Those of the family ; habit of the earpophores plenro- 
toid; consistency more or less tough and reviving; usually partly 
gelatinous, more rarely not gelatinous; spores small to medium, 
cylindric, allantoid, or ellipsoid, smooth, amyloid. Mycelium ligni- 
colous, rarely on grasses. 








KeY TO THE GENERA 


A, Hymenophore favoloid-poroid ; predominantly tropical genus. 
33. Dietyopanus 

ellate ; predominantly temperate and boreal genus. 
34, Panellus 


A. Hymenophore 





33. DICTYOPANUS Pat. 


Easai, p. 137, 1900. 


Type species : Polyporus rhipidium Berk. [= Dictyopanus pusillus 
(Lév.) Sing.]. 

Characters : Habit of the carpophores pleurotoid (polyporoid) ; 
epicutis of the pileus and the edges of the pores with strongly diver- 
ticulate hyphae, sometimes showing a distinetly dichophysoid struc- 
ture; hymenophore favoloid or poroid; trama of the pore walls gela- 
tinous or non-gelatinous, and then irregularly interwoven ; basidia 
small to medium-sized, 4-spored; cystidia none; cheilocystidia not 
strongly differentiated or replaced by dichophysate structures ; 
basidioles fusoid; spores white in print, hyaline under the micro- 
scope, amyloid, smooth, small to medium (up to 7.8 y), ellipsoi 





y 


“* H. nigra is very close to H. reniformis which differs in being substipitate. 


41 aid to be possibly identical with H. atrocaerulea (Pilét). 
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oblong ellipsoid, or ellipsoid-eylindrie; stipe lateral but often seem- 
ingly eccentric, comparatively short, often differentiated only below 
{and then hardly recognizable from above), or well individualized ; 
trama mild or astringent, tough ; on wood and on grasses. 

Development of the carpophores : Unknown. 

Area : Predominantly tropical but also rarely occurring in tempe- 
rate North and South Ameri 

Limits : This genus is reminiscent of certain species of Favola- 
schia. It differs, however, from that genus, in having non-gelatinous 
trama. Dietyopanus Copelandii resembles Favolaschia very closely 
but the author believes that — aside from phylogenetic speculation — 
there is no reason to assume that an immediate close affinity exists 
between Dictyopanus and Farolaschia, 

State of knowledge : This genus has been monographically treated 
in a paper on the Laxchia complex by R. Singer (Lloydia, 8: 222. 
1945), and all necessary data are now available on both species and 
ties known, 
Practical importance : Unknown. 
























SPEC 





D. Copelandii Pat.; D. pusillus (Lév.) Sing. (Gloeoporas, Lé 
Polyporus, Persoon ex Lloyd ; Polyporus subpulverulentus Berk. & 
Curt.; Dictyopanns, Pat.; Laschia gnaranitiea Speg.) and its var. 
rhipidium (Berk.) Sing. (Polyporus rhipidium Berk. ; Favolus, Sac 
Gloeoporus, Speg.; Dietyopanns, Pat.), 














KeY To THK SPECIES 


A key has been published in the anthor’s paper (1945, 1. ¢.). 


34. PANELLUS Karst. 


Folk 32: xiv. 1879. 





Hattse., Bidr. Bint. No 





Type species : P. stypticus (Bull. ex Fr.) Karst. 





Syn. : Soytinotus Karst., loc. cit., p. xiv [type 8. ringens (Fr.) Karst.J. 
Urospora Fayod, Prodr., Ann. Se. Nat. VII. 9: 338. 1889 [e specie lectoty- 
pica : Pleurotus mitis (Pers. ex Fr Quél.). 














Pileus rarely centrally (and then short.) stipitate, more 
liy or laterally stipitate or subsessile ; epicutis 
7 


Character: 
frequently eccenti 
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consisting of filamentous hyphae which are more or less branched 
(sometimes almos merely nodulose at 
places), or simple and undivided, sometimes spirally twisted; spore 
print white or whitish; spores hyaline, cylindric, smooth, usually 
medium sized, often more or less allantoid ; b: 
dia normal in all regards, 4-spored; eystidia none; cheilocystidi 
often present, not very prominent; stipe none, or lateral, or ec 
tric, often rising, without sharp limits, from an irregularly branched 
deep colored stroma, more frequently directly from the substratum 
(wood) ; context mild or with astringent taste, rather tough and ver 
distinetly reviving when remoistened in situ; trama often with a 
distinct gelatinous layer; many hyphae with strongly thickened 
walls (some solid), all nonamyloid and with clamp connections. 
Development of the carpophores : No recent studies available. 
Area : Cosmopolitan, but most frequent in the temperate zone. 
Limits: This genus can be distinguished from all other agaries 
With plenrotoid habit by its small, narrow, amyloid, smooth spores. 
Certain features, such as the frequently nodulose surface of some 
hyphae of Panellus stypticus are remini jopanus which in 
fact does not differ from Panellus nary characters except 
for the configuration of the hymenophore, It is known that Panellux 
stypticus rarely occurs in a poroid form (which is induced by mecha- 
nical impediment); this form would be recognizable as a Pancllus 
because of the absence of strongly gelatinized hymenophoral trama 
and narrow spores. 
State of knowledge : All five species are well known. 
Practical importance: P. stypticus often appears as a wound 
site which ma combination with other pathogenic organisms 
contribute to the death of vi 





tat right angles, in other 
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SPECIES 





P. stypticus (Bull. ex Fr.) Karst. [Panus, Fr.; Pleurotns, Pilit; 
Panus farinacens (Schum, ex Fr.) Sace.| with a luminescent and a 
non-luminescent race ; P. mitis (Pers. ex Fr.) Sing. (Plenrotus, Quél). 
P. rupicola (Mass.) Sing. (Collybia, Mass.) ; P. violaceofulens (Batsch 
ex Fr.) Sing. (Panns, Quél., Pleurotus, Pilat.); P. ringens (Fr.) Ro- 
magnesi (Lentinus, Fr.; Panus Delastrei Mont.; Lentinus michai- 
lowskoensis Henn, ; Panus, Sace.; Pleurotus, Pilat). 
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KEY TO THE SPECIES 


A, Carpophores rising from a common stroma, Tudia. P. rupicota 
A. Carpophores rising from the substratum, 
B. Taste styptic ; nearly eosmopoli 








sent in the traly tropical belt). 
P. stypticns 

1, ‘Taste mild. 
C. Pilens whitish ; on eoniferons wood : temperate zones. —P. mitis 
C. Pilens not whitish ; on frondose and coniferous wood: 
D. Spores 7-10x2-4 2. P. violaceofuleus 
D. Spores smaller. PD. vingens 








Tribus SCHIZOPHYLLEAE Henn. 
in Engler & Prantl, Nat. Pfl-fem., 1°; 221. 1898, 

Type genus : Schizophyllum Fr. 

Tharacters : Habit of the carpophores plenrotoid ; hymenophore 
very characteristic, lamellate but the sides of the lamellae splitting 
longitudinally in the hymenophoral trama and the halves rolling 
outwards, involute, more so in dry weather, less so in wet weather ; 
spore print white to pinkish; spores hyaline, smooth, eylindrie, or 
allantoid, or ellipsoid, nonamyloid; hymenophoral trama not bilate 
ral nor inverse; basidia normal; context rather leathery to subeo- 
riaceous, reviving and becoming tonghish-fleshy in wet weather, 
rather thin; hyphae thick-walled; nonamyloid, with clamp connec 
tions; abhymenial hairs (free terminal members of the hyphae of the 
hymenopboral trama when reaching the space between the split open 
halves of the lamellae at the «edge ») usually somewhat differenti- 
ated. On wood, and other dead or living organic matter (even on 
citrus fruits, on Fragraria, ete.). 

















35. SCHIZOPHYLLUM Fr. 
Syst. Mycol, 1: 330, 1821. 
‘Type species : Schizophyllum commune Fr. 


8yn. : Apus Nees ex 8. F. Gray, Nat. Arr. Brit. Pl. 1: G17. 1821. 
Schizonia Pers., Mycol. Europ. 3: 14. 1828. 
Rhipidium, Wallr. Ft. Cr. Germ, 2: 742. 1833. 
Hyponeuris Paulet ex Earle, Bull. N. ¥. Bot. Gard. 5: 411. 1909. 
Schizophytlus Fr. (1915) ex Murr., North American Fl. 9 (4): 237, 1915.. 








Characters: As in tribus. 
Development of the carpophores : Gymnocarpous in 8. commu 
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Area : Cosmopolitan. 

Limits : Schizophyllum is at present well delimited. 

State of knowledge: Thanks to a monograph of the six species of 
the western hemisphere by D. H. Linder, the temperate and neo tro- 
pical species are well known. 

Practical importance: Schizophyllum often damages agricultural 
crops, usually under circumstances otherwise unfavorable for the 
host plant. Truck, berries, ete. are attacked; fruit trees are also 
attacked mainly in wounds, and perhaps often as secondary infec- 
tion. The author has observed Schizophyllum radiatum on recently 
harvested oranges in Florida, and S. commune on rhizomes of straw- 
berries in Europe. Besides, all species of Schizophyllum are known to 
be rather active destroyers of wooden structures (railroad ties, tele- 
phone poles, ete.). The islanders in the Dutch East Indies and in 
Madagascar habitually chew carpophores of Schizophyllum. 





SPECIES 


Stirps Commune (Subhymenium well differentiated). 

S. commune Fr.; 8. radiatum (S' 
8. commune); 8. brevilamellatum Linder; 8. fasciatum Pat. 

Stirps Umbrinum (Subhymenium not differentiated). 

8. umbrinum Berk.; S. Lepriewri Linder. 





KRY TO TH 





SPECIES 


‘The species named above are keyed out in Linder’s paper (Am. Journ. Bol. 
20 : 555. 1933). 





Tribus LENTINEAE Fayod 





Prodr., Ann. Sei. Nat, Bot. VII, 9: 335. 1889 (ut Agaricacés, trib, Leuti- 
nés); Heim, Treb. Mus. Ciene. Nat. Barcelona 15: 88. 1984 ; Imai, 
Journ. Fac. Agric. Hokk. Imp. Univ. 43: 141. 1938, 
Syn. : Tricholomataceae, subfam. Pleurotoideac Sing., Ann. Mycol. 34: 334. 1936. 
Pleuroteae Kithn., Contr. p. 98. 1926 (ut Pleurotés); Imai, J. ¢. p. 92. 1938, 











Type genus : Lentinus Fr. 
Characters : Habit of the carpophores more of less pleurotoid, from 
stipitate in the center (but lignicolous and stipe curved or irregular, 
or inconstantly central) to sessile or pendulous-resupinate, but never 
ed to rather 
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thin-walled, always elongate (length twice the breadth, or more), 
cylindric to cylindrie-suballantoid, or cylindrie-ellipsoid-oblong to 
fusoid, white, eream color, pale drab or pinkish drab, or rose color in 
print but sometimes expallent and becoming white in old prints; 
basidia normal (without carminophilous granulation) ; eystidia (most- 
ly metuloids) sometimes present; cuticle of the pileus sometimes 
formed by dichophysoid structures ; trama consisting of thick-walled 
hyphae (at least some hyphae of the trama thick-walled, i. e. with a 
wall more than 1 thick), nonamyloid, with clamp connections, very 
rarely without them; hymenophoral trama neither bilateral nor 
inverse; carbonaceous particles (green in KOH) never present. Most 
frequently on wood but also on other vegetable matter living as well 
as dead. 

Note: In dry weather, the basidia are often all traneformed into 
pseudoparaphyses with the sbape of basidioles, yet remaining sterile 
indefinitely. In the hymeninm, bunches of tramal hyphae are often 
found to project in the manner of the «pegs» of the genus Coriolus 
(Polyporineae) ; part of the trama may be somewhat gelatinized, espe- 
cially the surface of the thick-walled hyphae but there are no conspi- 
cuous gelatinous layers, i, e. layers with thin-walled wavy, thin 
hyphae which are traly imbedded in a mucus. 

















KRY TO THK GES 





RA 


A, Lamellae deep colored, especially in dried material but also in fresh condi- 
tion ; black carbonaceous purticles present in the tissue; they dissolve in 
alkali forming a greenish solution. (see Anthracophyllum, p. 205) 

A. Hymenophore not deep colored in fresh condition, and hardly ever deep 
colored in well dried material ; carbouaceous particles absent, 
green in alkali. 

B. Stipe absent, and veil present; hymenophore lamellate ; spore print 
whitish to cream color. 36, Teotella 
B, Not combining the characters indicated above. 

C, Cuticle with dichophysoid structare, or hymenium with setae which 
are echinate (in the first ease-hymenophore lamellate ; in the second 
case, hymenophore poroid or alveolate). 

D. Cuticle with dichophysate stratam ; hymenophore lamellate. 
42, Asterotus 
D, Cuticle withont dichophysate structure or hymenophore poroid 
or alveolate. (see Asterochacte, p. 283, and Porodiseulus, p. 283) 

C. Cuticle not dichophysate and setae absent. 

E, Spore print pink when fresh, bleaching to white in the 
herbarium ; spores small, allantoid ; pilens covered with a 
hygrophanous tomentum. 37. Phyllotopsie 
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E. Spore print never pink; spores often small but usually 
not noticeably allantoid ; pileus often tomentose but tomen- 
tum never hygrophanon: 

F. Hyphae of the trama persistently and permanently 
thin- 
lamellae decurrent ; stipe strongly developed, central 
or eccentric, with distinct veil. 88. Pleurotus (part) 

Hyphae of the trama sometimes at first thin-walled 

but soon becoming thick-walled, at least some of them ; 

lamellae decurrent or not: stipe well developed, or not; 
veil present, or more often absent. 

G. Hymenophoral trama completely irregular and 
snbhymenium very inconspicnons, practically ab- 
sent; metuloids present or absent ; hymenophore 
not vein-like. 39. Panne 

G. Hymenophoral trama completely irregular, and 
then snbhymenium forming a well 
Droad layer, or trama regular to subregular ; hy- 











Hed, strongly and very irregularly interwoven ; 

















forentinted, 


menophore lamellate, rarely venose. 
H. Hymenophore lamellate, or, if venose, with 
ont metnloids. 

1. Hy 
intermixed ; snbhy 
tiated and broad 
ish to 
green, red, yellow, or lilac; spore print 
often pale drab. 88. Plenrotus (part) 

I, Hymenophoral trama not qnite irregnlar 
‘nt at least with a distinct axillar arran- 
gem 
subhy 


enophoral trama 






pilens whitish or gray+ 
scous-nmber, more rarely blue, 








t, at least many hyphae subparallel; 
menium well developed, or not; pi- 
lens rusty to dull brown, melleons, tan 
color, or fulvons, more rarely without 





any pigment. 40. Lentinns 
H. Hymenophore venose and provided with 
psendoamyloid metuloids. 41, Geopetatum 


36. TECTELLA Earle 
Ball. N. ¥. Bot. Gard. 5: 433, 1909. 
Tyne species : Panus operenlatas B. & C. |= Tectella patellaris (Fr.) 
Murr. 


Characters : Pilens non-stipitate, resupinate to lateral ; veil a pelli- 
cular veil that covers the lamellae in yonng specimens ; spores up to 
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tely thin walls; basidia normal in every regard; cystidia none; tra- 
ma regular or nearly so in the portion closer to the edge, less regular 
to irregular farther upwards, made up of thick-walled to almost solid 
hyphae with nonamyloid reaction, with numerous clamp connections; 
spores appearing hyaline, but cream colored in a good print in some 
species; eystidia none at all, or Sometimes some cheilocystidia pre- 
sent; pigment present, versicolor, On stumps and trunks. 

Development of the carpophores : Probably hemiangiocarpous. 

Area : Temperate zone. 

Limits : The pellicnlar veil distinguishes this genus from the other 
Lentineae. The Lentini and Plenroti that have no stipe are not dis 
tinetly veiled, The veiled Lentini have denticulate-lacerate-crenulate 
edges of the lamellae; the veiled Pleuroti have thin-walled hyphae 
in the hymenophoral trama and softer context. Phyllotopsis differs in 
the absence of a veil, in the smaller, pink spores, and in a hygrophan- 
ous tomentum. 

State of knowledge : Originally only one species was known, Now, 
asecond one has been added (1943). A third one was tentatively 
placed in Teetella by the author but it was later transferred to Pleu- 
rolus, 



























Practical importance : Both species are wood-destroyers. However, 
their comparative rarity prevents them from being seriously damag- 


ing in any region. 








7. patellaris (Ir.) Murr. (Panus, Fr.; Panus opereulatus Berk, & 
Ourt.; Tectella, Karle); 7. ealyptratus (Lindbl. apud Fr.) Sing. (Aga- 
ricns, Fr.; Plenvotus, Sace,). 





37. PHYLLOTOPSIS 


Rev. Mycotogie 1: 76. 1936. 


bert & Donk apud Pilit) $ 





Type species : P. nidulans (Pers, ex Fr.) Sing. 





Syn. Pleurotus, sect. Phyllotopsis Gilbert & Douk in litt., apud Pikit, in Kavina 


& Pilit, Atlas Champ. Europe, Pleurotus 14-18 : 169. 1935. 





Pileus covered by a iygrophanons, dense tomentum (the tomentum 
regaining its color when moistened even in herbarium specimens), 
hon-stipitate, usually lateral; hymenophore lamellate; lamellae not 
white; spore print pink, bleaching to white in the herbarium; spores 
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hyaline, small, cylindrie-allantoid, nonamyloid, subsmooth, thin- 
walled; basidia normal in every regard, 4 spored ; cystidia none ; if 
cheilocystidia are present, they are small, inconspicuous, filamentous, 
hyphae-like; hymenophoral trama regular to subregular, consisting 
of subparallel to more or less interwoven hyphae with distinct axillar 
arrangement; subhymenium little differentiated, its elements smaller 
and shorter than those of the trama but not well separated from the 
latter; context rather thick, fleshy tough ; hyphae nouamyloid, with 
numerous septa and clamp connections (PI. XT, 4). On wood. 

Development of the earpophores : No recent data available. 

Area : Temperate zone. 

Limits: This genus is small but well characterized by the color of 
the spore print, the shape of the spores and their size, the hygrophan- 
ous tomentum, and the absence of metuloids and a stipe. 

State of knowledge : The type species is thoroughly known, at least 
as far as the data essential for its taxonomic position are concerned 
It is not quite certain whether a second species can be distinguished. 
is an active destroyer of 
wood, growing in hardwood as well as in coniferous wood. 

















SPECLES 


P. nidulans (Pers. ex Fr.) Sing. (Plenrotns, Gillet; Crepidotus, 
Quél.; Panus, Pilat ; Clandopus, Karst ; Agaricus odorativus Britz.) ; 
perhaps P. subnidulans (Overholts) Sing. which however is said to 
have globulose spores. 


38. PLEUROTUS (Fr.) Quél. 
Champ. Jura Vosg., p. 62. 1872-73, em. 
Type species : P. ostreatus (Jacqu. ex Fr.) Quél. 


78. 1821. 
. PL 1: 616, 1821 (proposed 





Syn. Agaricus trib. Pleurotus Fr., Syst. Mycol. 
Crepidopus News ex 8. P. Gray, Nat. Arr. Bi 
for rejection). 
Pleurotus Quél., Enchi 147. 1886 (homon. & synon.). 
Dendrosarcus Panlet ex Kuntze, Rev. Gen. Pl. 32: 462. 1889. 
Lentodiopsis Bubik, Hedwigia 43 : 169. 1904 (type L. albida Bubik, 1. ¢.). 
Lentodiellum, Murr., Mycologia 7: 216. 1915 (type Panus concacus Berk.). 









Characters : Habit pleurotoid ; pigment absent or almost absent, 
or present, and then grayish to fascous-umber, more rarely blue, 
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green, red, yellow or lilac; hymenophore lamellate; hymenophoral 
trama completely irregular, consisting of thin-walled or thick-walled 
hyphae (in the first case, veil present, and metuloids absent ; in the 
second case, veil present or absent, metuloids present or absent); 
spore print pure white, or cream color, or very frequently pale drab 
(«tilleuil buff», or paler—according to Ridgway’s chart, or somewhat 
paler than «pale vinaceous buff»); spores hyaline, smooth, always 
cylindrie, from rather small to large, with very thin to rather thin 
simple, nonamyloid walls; basidia normal in every regard; metuloids 
often present; cheilocystidia usually present; subhymenium (PI. 
XXI, 1) always strongly developed, well differentiated and broad, 
differing from the irregular hymenophoral trama in the small size of 
the elements and often also in color (in dried material pale brownish 
instead of hyaline), often actually separating from the hymenophoral 
trama in alkaline media under slight pressure; stipe present, more 
rarely absent, at least as seen from above, and then the carpophores 
sessile; context fleshy to moderately tough and somewhat inclined 
to revive after remoistening; trama of the pileus nonamyloid, its 
hyphae with numerous clamp connections. On wood, more rarely on 
other plant tissues, on dead and on living hosts, very rarely on bones, 
or on the earth (probably seemingly so, actually on buried vegetable 
matter). 

Development of the carpophores : Some species have been indicated 
as hemiangiocarpons (P. dryinus, P. ostreatus f. cornucopioides) but 
they might be psendoangiocarpous as has been suspected by Kiihner. 
‘The author has observed pseudoangiocarpous development in P. 
hirtus, and this might be generally the case in Pleurotus as should 
be demonstrated on primordia smaller than those used thus far, 

Area ; Cosmopolitan. 

Limits : The traditional genera of this group, Pleurotus, Lentinus, 
and Panus, have been shown to be artificial, and during the last 
decades, several mycologists have contributed to their dismember: 
ment, leaving a comparatively small nucleus of species within each 
of the old genera. However, little attention has been given to the 
delimitation of the three genera from each other. Two approaches 
were possible, both anatomical: either the presence or absence of 
metuloids could be made the major distinguishing character between 
Panus and Pleurotus, with Lentinus maintained according to the 
traditional macroscopical differences ; or the structure of the sterile 
tissues of the hymenophore could be nsed for generic delimitation. 
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After checking on all the key species, and a large number of addition- 
al types, the author has decided in favor of the second principle. 
The metuloids do not seem to be quite constant. In some species of 
the section Lentodiellum which has been scattered among the Pleu: 
roti, Pani, and Lentini by the authors of the past century, the species 
with metuloids pass almost imperceptively into species without them 
and these again are too close to the Ostreatus-group of Pleurotus to be 
separated from it generically. All these species have two characters 
in common: the irregular hymenophoral trama and the distinet sub- 
hymenium. The genus Panus is then separated on the basis of the 
absence of the suabhymenium (ora very reduced, inconspicuous subhy- 
menium may be present). In this case, we shall again find species with 
metuloids and without metuloids in the same genus, even in the same 
section, In fact, P. erinitus (Lentinus crinitus of the Friesian school) 
which the author has studied in abandance in the American tropics, 
is not materially different from the genus Panus in the narrower 
sense, except for the absence of the metuloids. Consequently what 
is left in the genus Lentinus, i.e. the groups L. lepideus, I. adhaerens, 
ote, can be separated from both Panus aud Pleurotus by their sub- 
regular to regular hymenophoral trama. And again, in Lentinus, we 
find metuloids (here more el ate and less thick-walled) in some 
species while they are absent in the majority of the species. Tt 
appears, therefore, that the metuloids must be considered as a 
potential character in the Lentinene, or rather in the group Pleurotus- 
Panus-Lentinus, but not as a generic character. When the species 
belonging to these three genera are sorted out according to their 
anatomical characters of the sterile tissues of the hymenophore, one 
will find that they are distributed along natural lines — each of the 
three emended genera now being perfectly homogeneous taxonomic 
groups, and the mycologist interested in the determination of the 
species is no longer compelled to go through all three genera in order 
to avoid missing the description of the species he is studying. 
Under these circumstances, it seems to be well worthwhile to 
s¢ the position of the genus Polyporus in the light of this new 
ngement. It will be remembered that both Kiihner and Donk 
have indicated their conviction concerning the close affinity of 
Polyporus and Lentinus. Kiibner indeed substantiated this con- 
viction by very good reasons which were summarized and angmented 
by Bondarzew & Singer — but only in regard to Lentinus cyathiformis. 
‘As for the other Lentini — and we may now add the Pani, and Pleuroti 
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— these latter authors said that only a more profound study of the 
tropical species (which represent the bulk of the species in these 
genera) will show which other species have to be considered as close 
to Polyporus. 

‘Lhe new classification of this group according to the structure of 
the trama and subhymenium makes it possible to see these rela- 
tionships in a new light. Even a superficial examination of a number 
of species of the various sections of Polyporus shows quite clearly 
that all the structures of the sterile tissues of the hymenophore 
observed in the agaries (Pleurotus, Panus and Lentinus) ave also 
present in Polyporus. This does not necessarily mean that Polyporus 
should also be divided into three autonomous genera but a striking 
parallelism of this kind is certainly indicative of affinity between 
these agaries on one side and the genus Polyporus on the other. If 
the corresponding groups are compared very carefully, it appears 
that the only reliable difference between them is the configuration 
of the hymenophore, a character whose domineering position in the 
taxonomy of the Higher Basidiomycetes has been questioned in 
nt papers (Singer 1945, Heim 1946). The genus Plewrotus has its 
Favolus brasi- 














re 
poroid counterpart in Polyporus dermoporus Pers. ( 
lienses Pr.) with whieh it also shares the comparatively fleshy con- 
sisteney (even transparent in P, dermoporus and in some of the 
related species), the external aspect (so much so that it is often 
impossible to tell, without removing the earpophores from the sub- 
stratum, whether the specimens belong to the agarics or to the 
polypores) and other important characters. One will therefore not be 
surprised to see that Patouillard as early as 1900 felt the affinity of 
these groups, and expressed it by putting Farolus in the agaries. A 
similar statement can be cited from one of Fries’ papers. The genus 
Panus can be compared with the group around Polyporus arcularins. 
‘The reader will recall that this polypore is often picked up as an 
agaric, and only the examination of the configuration of the hyme- 
nophore reveals that it is a polypore. The similarity between this 
species and some of the species of Panus (in our sense) is striking, 
even as far as external appearance and the covering of the pileus 
sind stipe is concerned, The genus Lentinus, at least the group Cyathi- 
formis, may well be compared with Polyporus squamosus, as has 
been done by Kiibner (1928). 

The anthor does not go so far as to suggest the congenerity of the 
Polyporus- dermoporus-group with Pleurotus. However, it must be 
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understood that the only dependable difference between it and Pleu- 
rotus is in the shape of the hymenophore, This tends to make it 
difficult to maintain Polyporus in a group that is usually called Poly- 
poraceae (« Poria», Ooriolus, Fomes, ete.), and, instead of eliminating 
some species from the Agaricales by transferring them to Polyporus, 
we now face the necessity of absorbing taxonomically the entire 
genus Polyporus (one of the largest in the Higher Basidiomycetes) 
in the Agaricales. Whether this should be done within an addi- 
tional tribus, Polyporeae, or, in an additional family Polyporaceae 
sensu stricto is not important. It is exclusively for practical (not 
theoretical) reasons that the author has decided to leave the poly pores 
out of the present book since this subject is not suggested by the 
title of the book. The working methods, and traditional divisions 
have created a situation where the genus Polyporus, even in the 
narrower sense, is usually studied by another group of specialists 
than agaricologists, and concerns another circle of readers than those 
interested in the agarics and boletes as understood in the present 
sense, Furthermore, in transferring the genus Polyporus to the Aga- 
rieales, we would ereate a very embarrassing nomenclatorial situa- 
tion. The genus Polyporus has always been considered as the type 
genus of the family Polyporaceae. Now, the Polyporaceae would become 
a family in the Agaricales, and the polypores remaining in the 
Aphyllophorales (the Tyromyces-group, the Porias, the Daedaleopsis- 
Daedalea- Lenzites-Gloeophyllum-Coriolopsis Coriolus-Microporus-group 
and also the Fomes-group) would be without a valid family name. 
Besides, if the Polyporaceae would be considered as not different 
from the Tricholomataceae, this latter fam though predominantly 
lamellate, would become a synonym of the Polyporaceae, i. e. such 
genera as Tricholoma, Collybia, Mycena, ete., would become genera 
of the Polyporaceae. 

‘The recognition of the affinity of the Lentineae and the genus Poly- 
porus sensu stricto should not by any means lead to premature taxo- 
nomic arrangements. In the authors opinion, it is upto the polyporists 
to make a more detailed study of the species in question concen- 
trating on the characters hitherto neglected and now emphasized in 
the Agaricales, and on the delimitation of the genus Polyporus sensu 
stricto from such genera as Microporus, i.e. genera which we consider 
to be typical Aphyllophorales showing a certain amount of superfi- 
cial resemblance with Polyporus. The stipe in Microporus is essen- 
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of the laterally attached carpophores of Coriolus and the like, where- 
as the stipe of Polyporus and Pleurotus, even though it may be 
somewhat reduced, is a true stipe. Also, the zonation of the Miero- 
porus (including «Microporellus») is a typically aphyllophoraceous 
feature, and the general analogy with agaricaceous genera comes to 
an abrupt end at this level. On the other hand, Pseudofavolus and 
Mycobonia ave likely to be related to Polyporus sensu stricto. 

As for the genus Pleurotus, it is sufficient to summarize the above 
ina few words : 





1. A group of species ** in the genus Polyporus sensu str. (= Poly 
porellus Karst.) has all essential characters of Pleurotus except 
the configuration of the hymenopLore. This group, and therefore also 
all the other species of Polyporus, are related with the Lentineae 
(including Plewrotus), and will eventually be transferred to the Aga- 
ricales, 

2, Other groups of Polyporus correspond to Panus and to Lentinus 
respectively. They contain the majority of the species of Polyporus *. 

State of knowledge : The genus Pleurotus is rather well known, 
However, the intraspecific taxonomy of certain stirpes (Ostreatus, 
Sajor-caju, etc.) is still in need of revision, and the number of named 























© Polyporus dermoporus Pers. (Farolus brasiliensis Pr. 
(BP. caeapitorns Lloyd non al. ; Favolus 


Sing. (Heragona, Murr. 





cacspitonissinus Sing. 
nteus Mont.); P. subeaperatus (Murt.) 
Hexagona reniformis Muci 








Farolus caperatus Pat.), ete. 

© The author has studied the following species of Polyporus (in alphabetical 
order): P. admirabilis Peck ; 0. aleeolaris D.C. ex Fr. (Kavolus europaeus Fr. 5 
F, ohiensis B. & Mont.) ; 2. areularius (Batsch ex) Fr. (P. alecolarins Bose. ; P 
intermedius Sing.) ; P. brumatis (Pers. ex) Fr. (Polyporus polyporus (Retz ex) 
Murr.]; P. caespitosissimus Sing. (see footnote 82); P. Cowellii Murr. (if different 
from P. tricholoma) ; P, Craterellus Berk. & Curt. ; P. dermoporus Pers. (see foot- 
note 82); P. grammocephalus Berk.; P. guyanersis Mont. ; P. Handelii Lohwag; 
P. hirtua Qnél. (P. hispidellus Peck.) ; P. infernalis Berk. ; P. intestinalis Berk. ; 
P. Kaernbachii (Henn.) Sing. (Favohe P. Lepriewri Mont. and its variety 
var. jurw a; P, Masonii (Murr.) Sing. (Ceriomy- 
es, Mure.) ; P. melanopus (Sw. ex) Fr.; P. motuccensis (Mont.) Sing. (Farolus, 
Mont. ; F. fibrilloms Lé Schw. (P. Morganii Peck); P. similis 
Berk. & Curt. ; P. subareularius Bond. ; P. subcaperatus (Murr.) Sing. (seo foot 
note 82) ; P. subradicatus (Murr.) Sing. (Seutiger, Murr.); P. squamosus (Huds. ex) 
Fr, and species close to it (considered as varieties by some authors: P. Forquig- 
nonii Quél.; BP. coronatus Rostk.; P. pennsyleanicns Sumstine; P. fagicola 
Marr., ete.) ; P. tuberaster (Jacq. ex) Fr. ; P. tunetanus (Pat.) Sace.; P. tricho- 
Joma Mont. (P. stipitarius Berk. & Curt.); P. tarins (Pers. ex) Fr. (P. elegans 
(Bull, ex) Fr. ; P. summularins (Bull. ex Fr.) Secr., and probably P.-pieipes Fr. 
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species now recognized (16) will almost certainly increase with the 
farther exploration of the tropical tlora, The solution of the diffienl- 
ties met with by the taxonomist in the Ostreatus-group will probably 
necessitate a different approach, perhaps from the view-point of 
sexuality rather than from pure morphology. 

Practical importance: This genus contains some of the most valua- 
ble edible musbrooms of Eastern Asia, e. gr. DP. citrinopileatus, P. 
sajor-caju. Some forms of P, ostreatus and P. dryinus may also be 
noted for occasional parasitism on living trees and for the wood- 
destroying properties of their mycelia. The sclerotium of P. tuber- 
regium serves the natives as food as well as for medical purposes, 





SPECIES 


Sect. 1, LEPIOTARII (Ir. ut Agaricus, Trib. Pleurotus, sect. 
Peeentrici subsect. Lepiotarii) Pilit in Kavina & Pilat (1935) (gen. 
Lentodiopis Bubék 1904). Trama consisting of thin-walled hyphae 
in the lamellae; veil present. 

Type species : P. dryinus (Pers. ex Fr.) Quél. 

P. dryinus (Pers. ex Fr.) Quél. [Armillaria, Schroeter; Armillariel- 
la Pat.; Pleurotus corticatus (Fr.) Quél.; P. pometi (Fr.) Quél.}; with 
var. tephrotrichus (Br.) Sace. {Pleurotus Albertinii (Fr.) Quél.; Len- 
todiopsis albida Bubak) ; also P. Rickii Bres. 

Sec. 2. OSTREOMYCES Pilat (1935) (subgen. Concharia Imai 
(1938, p.p.). Hyphae of the hymenophoral trama thick-walled ; edge 
of the lamellae entire; pileus rather rarely without any pigment, 
more often with gray, fuscous-umber, green, yellow, red, or blue to 
lilac pigment, cinnamon or rusty colors appearing only on drying in 
some specimens; context definitely fleshy even in age; veil none; 
metulvids none. 

‘Type species : P. ostreatus (Jacq. ex Fr.) Quél. 

P. ostreatus (Jacq. ex Fr.) Quél. [P. sapidus (Schulzer apnd Kalehbr). 
Sace.; P. cornucopiae (Paul. ex Pers.) Rolland; P. cornucopioides (Fr.) 
Gillet; Crepidopus subsapidus Murr; P. parthenopeius (Comes) Sace; 
P. Yuceae R. Maire; P. Opuntiae (Dur. & Léy.) Sace.; P. columbinus 
Quél, apud Bres. ; P. salignus (Schrad. ex Fr.) Quél.; P. pulmonarius 
(Fr.) Quél.; P. convivarum Dunal & Delille apnd Lagarde]; P. laci- 
niato-crenatus (Speg.) Speg.; P. citrinopileatus Sing.; P. pantoleucus 
(Fr.) Gillet sensu Saece. (Martianoff): P. Phellodendri (Sinc.) Since. 
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(Tectella, Sing. 1943); P. spec. ); P. prometheus (Berk. & Curt.) Sace.; 
P. importatus Henn.; P. Eryngii (D.O. ex Fr.) Quél. [Clitocybe ear 
darella (Pr.) Sace. ; Plenrotus, Quél.; Plenrotus fuscus Ricken; Cli- 
tocybe tueala (Speg.) Save.) 

Seet. 3. LENTODIELLUM (Murr.) Sing. (Genus Lentodiellum 
Murr.) Hymenophoral trama consisting of thick-walled hyphae, at 
least in age; piles pigment-less or predominantly so, or else with a 
flush of cinnamon or buff or rusty color over part of the pilens; veil 
present or absent; selerotium none, 

Type species: Panus concacus Berk. sensu Murr, [= Pleurotus hir- 
tus (Er.) Sing 

P. hirlus (Bv.) Sing. (Agaricus, Fr. non Seer.; Panus, Fr. 18385 
Lentinus, Murr. ; L. vellereus Berk, & Curt.; Panus infundibulun 
Berk. & Curt.; Panus concavus Berk., and several other syno- 
nyms whose type specimens have not been restudied); P, subglaber 
(Lloyd) Sing. (Lentinns Lloyd ; Lentinus hirtiformis Murr. 2); P. sajor- 
caju (Br.) Sing. [Lentinus, Fr.; Lentinus leucochrous Lév. (p. p.1), 
and several other synonyms whose type specimens have not been 
studied thoroughly]; P. levis (Berk. & Curt.) Sing. (Panus, B. & O.; 
Lentinus, Murr; Panus strigosus B. & (.); P. floridanus Sing.; 
perhaps also P. Gemmelari (Inz.) Sace, (P. Cavarae Bres.). 

Sect. 4. TUBER-REGIUM Sing. Somewhat more colored than 
the species of the preceding section, and generally like the latter 
but with a conspicuous Pachyma-sclerotium. 

Type species : P. tuber-regium (r.) Sing. 

P. tuber-regium (Br.) Sing. [Lentinns tuber-regium (Fr.) Fr.]; Lenti- 
nus Woermannii Cohn & Henn, is probably the West Afriean form 
of this species. 






















































KRY TO THR SPECIES 


A. ‘Tramal hyhpae thin-walled (all walls thinner than 1» even in fully mature 

carpophores ; veil present. P. dryinus 

A. Tramal hyphae in mature specimens thick-walled, or at least a majority of 
them with walls thicker than 1. 

B. Pilens white or with a slight cinnamon or buff or rusty shade on part of 

the carpophores, or with colored squamules, with or without a sclerotium. 

©. Pilens with erect, soft hairs in young as well as in old specimens 5 

temperate species in North America. P. levi 








his species was sent to the author by Rick from Brazil under the name of 
Paxillus miniatus with which it does not agree except for the red color. 
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€. Pilous not so strikingly covered with soft erect hairs, at least not 
in fully mature specimens, or not all over ; tropical species. 
D, A conspicuons sclerotium (or psendosclerotium) present. 
P. tuber-regium, 
P. Woermannii 





D. Selerotium none. 
E. Metuloids none, or rare and inconstant, or poorly developed, 
F. Pileus glabrous in youth (or slightly villous near the 
point or line of attachment), 
G, Spores 6.5-11 x 2.5 », or larger. 
(see P. ostreatus and P, Eryngii) 
G. Spores smaller : 5-6 (8) x 2-8.3 4. 
H. Luminescent species in Eastern Asia, 
P. prometheus 
H. Non-luminescent species in Northern Enrope 
and Siberia, P. pantoleweus 
F, Pilens not glabrous in youth, 
I. Spores 5.3-9 x 2-3.3 
J. Pilens and stipe in fresh condition distinetly 
focculose-sealy from the veil, later glabrescent, 
besides somewhat velutinous or vellereous on 
the margin when young. Eastern Asi 
P. sajur-caju 
J. Pileus and stipe never flocemlose-sealy or very 
distinetly so, however, distinetly vellereons- 
velvety all over when young, only very old 
specimens glabrescent, American subtropics and 
























tropics. P. hivtus 
1. Spores larger. P. sudglaber 

FE. Metaloids very numerous, constant, and typical. Florida, 
P. floridanus 


B. Pileus not colored as above ; selerotium none. 
Lamellae red or pink or orange-scarlet. 
L. South American species; spores 7. 








5X 3.3-3.8 7. (see P. spec.) 





L. East Asiatic species ; spores 10-11 x 5.3-4 4. Phellodendri 
K. Lamellae not red. 
M. Pileus appressedly squamulose all over. P. importatus 





M. Pilens glabrous (or finely villous). 
N. Pileus bright yellow. P. citrinopileatus 
N, Pilens not bright yellow, or occasionally becoming partly 
yellow on drying. 
©. On wood and sucewlent tissue, not on Umbelliferae. 
P. ostreatus 
0. On Umbeltiferac. PL Evyngii 
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39. PANUS Fr. 
Epicrisiv, p. 396. 1838, em. 
‘Type species : P. conchatus (Bull. ex Fr.) Fr. 


Syn: Plewropus (Pers. ex) 8. F. Gray, Nat. arr. Brit, #1, 1:615. 1821 (proposed 
for rejection). 
Scleroma Fr., Epicr., p. 387. 1838 (lectotype proposed : Lentinus reluti- 
nue Fr.). 
Pocitlaria B. Browne ex O. Kuntze, Rev. Gen, Pl. 2: 865. 1891. 
Lentodium Morgan, Journ. Cincinnati Soc. Nat. Hist, 18: 36, 1895. 
Lentinopanus (Pildt ut sect. Pewroti) Pildt, Aun, Mycol, 39:73. 1941 (1942). 





Characters : Habit pleurotoid, but often with central stipe, and 
then differing from the genera with non-pleurotoid habit in being 
very tough and reviving, and growing on wood; pigment present but 
usually not bright colored except in fresh specimens of section Con- 
chati where it is lilac; hymenophore lamellate; lamellae decur- 
rent (if there is a stipe); hymenophoral trama completely irregular, 
(Pl, XXI, 5), consisting of thick-walled hyphae; spore print white; 
spores hyaline, smooth, nonamyloid, always eylindric, from rather 
small to medium (mostly not more than 8 p long), with very thin to 
rather thin simple wall; basidia normal in every regard; metuloids 
often present, and then usually obtuse at the apex and rather short, 
with extremely thick walls, mostly moderately numerous; subhyme- 
nium very little developed, hardly noticeable (PI. XXI, 5); edge of 
the lamellae lacerate-denticulatecrenulate, or entire; stipe present, 
more rarely absent and then earpophores sessile; veil usually none "; 
context very tough and reviving on remoistening of a nonamyloid 
trama ; clamp connections numerous. On wood. 

Development of the carpophores : Gymnocarpous in Panus conchatus 
according to Kithner, probably almost (pseudo?) angiocarpous in 
some hairy species where part of the hymenia of the primordia is 
hidden under the involute margin; psendo-angiocarpous in P. tigrinus. 

Area: Pantropical and cosmopolitan species predominant. 

Limits: The delimitation of this genus against Pleurotus and Lenti- 
nus is discussed under the correspondent paragraphs in those genera. 

Morgan and Murrill have seen fit to recognize a separate genus 
for an abnormal form of Panus tigrinus. Since the earpophores which 























In an undetermined species, known to the author from a single collection 
from Argentina, there was a distinct floccose veil as in some Pleuroti. 
18 
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the author has studied are ulways sterile, and the configuration of 
the hymenophore is one of the gastroid type, i.e. abnormal in the 
Agaricales, it appears to be better to refer to these forms as the 
Lentodiun-forms of Panus tigrinus rather than to a separate species 
or genus. The Lentodium-forms have been found in North America 
(New England west to Illinois), not in other parts of the enormous 
area of P. tigrinus. This, however, is not unusual for a mutation of 
this kind, 

The genus Seleroma has been validly published by Fries in spite 
of the fact that it was ineptly described (because Fries had never 
seen fresh specimens) and no species were ever transferred to it, 
Lentinus velutinus is the only well known species that enters the 
group of species indicated by Fries as belonging to Scleroma, and it 
is therefore considered as a convenient lectotype. Since Lentinus 
velutinus is a Panus, Scleroma becomes a synonym of Panus, 

State of knowledge: Our present knowledge of the species of Panus 
is very satisfactory. There are only about twenty species in existence. 
The remaining species of Panus and Lentinus (as far as they do 
not go into other genera than Panus) are mostly synonyms of the 
species indicated below. A future monograph of the genus will have 
to clear up the synonymy of this genus, especially of such species as 
P. crinitus, P. siparius and P. tigrinus, At present, the author indi- 
cates only eight species. 

Practical importance : All species are very active wood destroye: 
P. rudis is important in the preparation of airan (a fermented milk 
product) in the © : 
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SPECIES 


Sect. 1, PLEUROTI (Sace. 1887 ut sect. generis Lentini) Sing. 
Metuloids none; pilens glabrous; tramal hyphae rather thin, the 
majority almost solid or with very narrow lumen ; edge of the lamel- 
lae denticulate: stipe eccentric, lateral, or absent; if the stipe is 
present, there is usually a deep red zone at the base (corresponding) 
to the black zone of « Melanopus» in Polyporus). 

Type species: Lentinus suavissimus Fr. 

P. suavissimus(Er.) Sing, (Lentinus, Fr.; Lentinus haematopus Berk.; 
Panellus, Murr.; Lentinus anisatus Henn.). 

Note: This section corresponds to Polyporus guyanensis and rela- 
ted species. 
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Sect. 2. CRINITI (Sace.} Sing. (Lentinus, sect. Mesopodes subsect. 
Criniti Sace. 1887). Metuloids few or none; pileus often pilose or 
with pilose-fibrons squamules, often striate; hyphae of the hymeno- 
phoral trama filamentous, moderately thin, not many almost. solid; 
edge of the lamellae either permanently entire, or becoming lacerate- 
serrnlate or almost denticulate in age; stipe central or eccentric. 

Type species : Lentinus erinitus (L. ex Er.) Fr. 

P. tigrinus (Bull. ex Fr.) Sing. (Lentinus, Fr.) ; P. Sehnyderi (Speg.) 
Sing, (Lentinus, Speg.); P. crinitus (L. ex Fr.) Sing. (Lentinus, Fr. ; 
L, Schomburgii Berk. ; L. tener Klotzsch ex Fr. sensu Berk. & Curt. ; 
L. stuppeus Klotzsch ex Fr. sensu Berk. & Curt.; L. Wrightii Berk. & 
wurt.; L, subcervinus Berk. & Curt.; L. rigidulus Berk. & Curt.; L. 
pyramidatus Berk. & Cart. L. nicaragnensis Berk, & Curt. L. villosus 
Fr, sensu Berk. & Curt. ; L. nepalensis Berk, sensu Berk. & Curt. 5 
probably several more synonyms whose type specimens have not 
been restudied) ; P. echinopus (Lév.); P. siparius (Berk. & Curt.) Sing. 
(Lentinus, Berk. & Curt.; Lentinus velutinus Fr.; L. blepharodes 
Berk, & Curt. ; probably several more species whose type specimens 
have not been restudied). 

Note: This section corresponds to Polyporus areularius and related 
species. 

Sect. 3. CONCHATI Fr. (1868) (Genus Lentinopanus Pi 
tuse metuloids usually present, rather scattered, with very thick 
walls and little (if at all) projecting; pileus hirsute, in the center 
sometimes squamulose at the same time, or entirely glabrous (but 
then metuloids constant) and smooth; pigment some kind of pale 
brownish to almost cinnamon, and often flashed with a beautiful 
lilac when quite fresh (not regained when revived); edge of the lamel- 
lac not denticulate, always entire; hymenophor 
section 2. 

Type species : P. conchatus (Bull, ex Fr. 

P. conchatus (Bull. ex Fr.) Fv. [Lentinus, Schréter non Mont.; Panus 
torulosus Fr.; Lentinus carneotomentosus (Batsch ex) Sehriter]; P. 
rudis Fr. [Lentinus strigosus (Sehw.) Fr. uon Panus strigosus Berk. 
& Curt.; Agaricus hirtus Seer. non Fr. ; Lentinus Lecomtei Fr.; Pa- 
nus guaranitiens Speg.; Lentinus Martianofianus Kalehbr.] with f. 
Sainsonii (Lév.) Malkowsky [Panus Sainsonii (Lév.) Heufler}, var. 
subrudis (Sing.) Sing. (Panus subradis Sing. 1936), and var. strigellus 
(Berk, & Curt.) Sing. (Lentinus strigellus, B. & C.; Panus, Sing. 1943) 
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KRY TO THR SPECIFS 
A. Pileus glabrous. 
B. Cystidia none ; lamellae denticulate when mature. 
B. Metaloids present ; lamellae entire when mature. 
A. Pilens hairy or scaly. 
C, Stipe finely velvety ; psendosclerotia present ; ¢: 
pantropical species. 
C. Stipe not velvety (either with erect irregular hairs, or rather sca 
velvety, or hirsute strigose) ; psendosclerotia none. 
D. Metuloids absent, or very scattered 
FE. Pileus mostly scaly, never hairy. P. tigrinus 
E. Pileus hairy. 











P. echinopus 






American species. 
G. Center and margin pilose ; 





hairs of margin + colored. 
P. crinitus 

G. Center squamalose, marginal hairs pure white. 
P. Schnyderi, 
D. Motuloids constantly present, rarely very scattered and somewhat 
inconstant, and then pilens hirsute. P. rudia 


40. LENTINUS Fr. 
Stirp. Agri Fems, 3: 57. 1825, em. 
‘Type species : Lentinus lepideus Fr. 
¥. Bot. Gard. 9: 416. 1909, 





‘Syn. : Lentinula Earle, Bult, 


Characters : Habit as in the preceding genus; pigment present, 
but often only in the scales of the pileus, and/or appearing in the 
carpophores in age on drying (yellow), tan color, cinnamon, falvous, 
chestnut, ochraceous, ete.; hymenophore usually lamellate, exception: 
ally irpicoid or with conspicuous anastomoses between the lamel- 
lae adnate or decurrent, edge of the lamellae denticulate, lacerate, 
crenulate, or serrulate, at least in age; hymenophoral trama not com- 
pletely irregalar but regular to subregular in young specimens, its 
hyphae subparallel or interwoven but always distinctly axillarly 
arranged, thin-walled at first in many species, but eventually at least 
many of them becoming thick-walled (wall 1 por more thick) ; basidia 
normal in every regard; spore print white; spores hyaline, smooth, 
nonamyloid, ellipsoid-oblong to cylindric, or fasoid, from small to 
large, with very thin to rather thin simple wall; metuloids absent, 
or present, and then with moderately thick walls, with obtuse apices, 
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and considérably projecting in most eases; subhymenium either very 
poorly developed, or more or less differentiated ; stipe always present, 
central to strongly eccentric ; veil sometimes present ; context fleshy, 
soon becoming rather tough, reviving when remoistened in situ; 
hyphae of the trama at least partly thick-walled, nonamyloid, with 
clamp connections. On woody substrata, perhaps also on grass roots, 
often on buried wood, or on charcoal. 

Development of the carpophores : Pseudoangiocarpous in some 
species, probably gymnocarpous in others. 

Area: Cosmopolitan (but none of the species as such is eosmopo- 
litan); several species are tropical or subtropical, the rest subtropi- 
cal and temperate. 

Limits: It bas formerly been thought that Panus tigrinus is very 
closely related to Lentinus lepideus. 'This is not the case, The sterile 
tissue of the lamellae has a different structure in these species, and 
the affinities of each of these species are with quite different groups. 
P. tigrinus is so similar to P. erinitus that it is often almost impos- 
sible to tell the two species apart when they grow together in the 
American subtropies becanse P. erinitus sometimes becomes glabrous 
in age under the influence of heavy rains, ete. L. lepideus, on the 
other hand, does not resemble any species of Panus. It is closely 
related to such species as Z. adhaerens, all species with comparatively 
thin-walled hyphae in youth, rather thick or rather soft when fresh, 
and often used as edible mushrooms. All these species bave the by- 
menophoral trama more regular than the species of Panus. If all the 
species with completely irregular hymenophoral trama and undeve- 
loped subhymenium are excluded from Lentinus, a group of sections 
is left that, together, may well be admitted as a natural genus, viz. 
Lentinus in a narrower sense. In this sense, the Lentini do not include 
any species with hairy pileus, or with very thin, leathery pilens, or 
with astipitate carpophores, or with sclerotium. 

In the future, on the basis of more data on the development of the 
carpophores of the species of Lentinus em., it will be possible to decide 
whether or not L. cyathiformis should be left within the genus Len- 
tinus. It is not impossible that this species will eventually be removed 
from Lentinus on the basis of the development of the hymenophore 
(which is venose as in Cantharellus in specimens that are not fully 
developed). 

State of knowledge: The species of Lentinus in the present sense 
is rather complete except for development studies. It would be parti- 
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cularly interesting to extend these studies to all species of Lentinus. 
‘The author has admitted eight species. The remaining available 
types were not in a condition to be studied anatomically, or else they 
turned out to be probable synonyms of the species indicated, Other 
species must be transferred to one of the other genera of the Tricko- 
lomataceae. Several species are perhaps still undescribed in spite of 
the large number of names available in Saccardo. 

Practical importance: Several species of Lentinus have a consider- 
able economie value, e, gr. L. edodes, a species widely used in oriental 
cooking, and sold in fresh, dried, and canned condition in China, Japan, 
and everywhere where Chinese and Japanese live, even all through 
the Malays and the Philippines. This species is grown commercially 
in China and Japan; in Japan, the methods are now based on scien- 
tific results, and the yield has subsequently increased ; in China, the 
growing is still primitive. It is done by watering old trunks of Pasa- 
nia and oak in a neighborhood where L. edodes grows wild. The 
Japanese growers now rely on pure cultures. The fungus is known 
as shiitake (Japanese). Another edible fungus of this genus is 1. 
cubensis. 

L, Kauffmanii appears to be one of the two most dangerous para- 
sites on living conifers in British Columbia, especially on Picea sit- 
chensis and other commercially important (P. sitchensis is used for 
aircraft production) lumber trees. It causes brown pocket rot. 

Several species of Lentinus inflict considerable damage to wooden 
structures and building material. The most important wood-destroyer 
(though practically limited to coniferous wood) is I. lepideus, It is 
often very common on railway ties, on bridges, even on wooden 
houses, on all kinds of wood used in mines. 


























SPECI 





Sect. 1. VARIABILES Sing. (1948). Lamellae at first obtuse and 
venose, gradually broadening and reaching full size only at or after 
fall maturity, the broadening taking place by the way of a growth 
line along the edge of the lamellae which consists of actively dividing 
hyphal elements which are often similar to cheilocystidia; hymeno- 
phoral trama subirregular in the upper part, at least in the mature 
specimens, subregular in the portion near the edge, rather loosely 
arranged, consisting of filamentous, rather thick-walled hyphae; the 
subhymenium moderately well developed, comparatively loose, not 
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thick ; metuloids none; clamp connections present ; veil none; margin 
not suleate. 

LL. cyathiformis (Schaeft., e: Bres. (L, variabilis Schulzer apud 
Quél.; L. degener Kalehbr. apud Fr.). 

Sect. 2. SQUAMOSI Fr. (1863) (Mesopodes subsect. Lepidei Fr. 
1874). Lamellae not venose for a long time; hymenophoral trama 
regular, consisting of moderately thick-walled hyphae which are sub- 
interwoven in the central portion of the trama (mediostratum) and 
more strictly parallel near the subhymenium or the hymenium ; sub- 
hymeninm either negligible or well developed, consisting of thin, 
small hyphae, ramose, with crowded septa; metuloids present or 
absent ; veil present or absent; clamp conneetions present; margin 
not suleate. 

‘Type species : L. lepideus Br. 

TL, lepideus Fr.; L. spretus Peck **; L. cubensis Berk. & Curt. {L. pro- 
ximus Berk. & Curt.; Lentinnla detonsa (Fr.) Murr. sensu Murrill an 
Lentinus detonsus Fr. 2}; A. H. Smith (if specifically 
different from the following species); . adkaerens (A. & 8. ex Fr.) 
Fr.; L. edodes (Berk.) Sing. (Agariens Berk. : Armillaria, Sace.; Cor- 
tinellus , Ito & [mai ; Collybia Schiitake Schrit. ; Tricholoma, Rams- 
bottom ; Plenrotus Bretsehneideri } 
tonkinensis Pat.). 

Sect. 3, FULVIDI Sing. (1943). Lamellte not venose for a long 
time; hymenophoral (rama regular or subregular in young specimens, 
at least near the edge, consisting of thick walled and some thin- 
walled filamentous hyphae and some connective hyphae; subhymen- 
ium little developed; metuloids present or absent; clamp connections 
absent or few in L. sulcatus; veil present, but little developed ; 
margin of the piles deeply suleate; pigment of the cuticle of the 
pilens abundant, yellow (falvous macroscopically). 

Type species : L. fulcidus (Bres.) Pilat. 

1. fulvidus (Bres.) Pilat (Pans, Bres, 

















‘hbr. sensu Torrend ; Lentinus 























1, suleatus Berk. 





KRY TO THe SPECIES 


A. Metaloids present, projecting, subeylindric. 
B. Spores small (smaller than 8 » long). 


G. Pilens pulvernient-flocentose-sticky. L. adhaerens 
C. Pileus not so. Z. Kaufmanié 
B. Spores much larger. 1, fulvidue 


* L, apretas is probably a subspecies of . lepidews. 
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A. Metaloids absent. 

D. Margin of the pilens strongly and deeply suleate; spores and basidia 

very large, American species. Z. sulcatus 

D. Margin of the pileus not strongly suleate; spores and basidia small to 
medium size. 

E, Spores medinm sized ; if the lamellae are nou-decurrent, the odor is 
very strongly aromatic; if the wyceliam grows on frondose wood, 
the lamellae are usually venose in young specimens. Species distribu- 
ted predominantly in the temperate zones in both hemispheres, 

F, Lamellae initially venose, later broad and decurrent; veil none; 
‘on frondose wood in the temperate zone of the eastern hemisphere. 
L. eyathiformis 
F, Lamellae initially not venose, decurrent, or vot decurrent ; veil 
present (though sometimes poorly developed, especially in the 
form with decurrent lamellae); on coniferons wood, rarely on 
Populus. 
G. Pilew 




















ally umbonate, squamulose, rather thin to thick; 

Jamellae decidedly decurrent ; stipe indistinctly veiled; odor 

weak ; American speci L. spretus 

G. Pileos obtuse, squamose in most specimens. rarely almost 

naked ; lamellae sinuate-aduate-subdecurreut to aduato- 

decurrent ; stipe usually distinctly veiled ; odor very strong 

aromatic. Temperate zones. L. lepideus 

E. Spores small ; on frondose wood in East Asia and in subtropical and 
tropical Anierica ; odor none ; lamellae never decurent. 

H, Pileus and stipe predominantly white, at least in youth, with 

smnall squamules in many specimens, American species. 1. cubensis 

H, Pileus entirely brown in youth, later with large subappressed 

seales, or areolate froin cracking. Asiatic species". —L, edodes 


























41. GEOPETALUM Pat. 
Hymen. Europe, . 127. 1887. 


‘Type species : Cantharellus carbonarius A. & 8. ex Fr. 

Oharacters: Habit clitocyboid, but at times somewhat eccentrically 
stipitate and pileus strongly depressed ; cuticle consisting of hyphae 
which form indistinct floccons consisting of a trichodermium but 
Decoming very strongly applanate at least in their outermost layer 
and consequently appearing dense, pigmented with a stramineous to 
brown intracellular pigment but the hyphal walls also pigmented 
(same color), smooth ; hymenophore lamellate-venose; lamellae very 
narrow and obtuse and usnally strongly forked, decurrent, arcuate 








* ‘There is also a South American colored species in this group, Z. Sayana 
Sing. ined. - 
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ov straight descendant, dull cremeons to dull cinereous in age; spore 
print color not known, supposedly white; spores hyaline, smooth, 
cylindric, cylindric-ellipsoid-oblong to recurved (i.e. sausage-shaped 
with the inner side convex and the outer side concave), asymme- 
trie, nonamyloid, with rather thin, simple wall; basidia usually 
4-spored, some 1-, 2-, or 3-spored, narrower than the length of the 
spores and 4.4.5 times as long as the length of the spores; metuluids 
comparable with those of Plewrotus and Hohkenbuehelia, pseudoamy- 
loid, with crystalline incrustation in the free portion, acute or sub- 
acute at the apex, strongly metachromatic (pinkish lilaceons on blue 
to violet background provided by the basidia); subhymeninm present, 
slightly colored (the trama being hyaline), consisting of very small 
and short elements ; structure of the hymenophoral trama not quite 
distinct because of the age of the material studied and the ve- 
nosity of the hymenophore, but apparently subintermixed, many 
of the hyphae thick-walled; stipe often snbradicant, without veil, 
central or eccentric, more or less vertical, solid ; context fleshy:tough, 
not soft nor watery, consisting of thin- to thick-walled non-amyloid 
hyphae with clamp connections, without gelatinous layer. On charcoal. 

Development of the carpophores : Not known (probably gymnocar- 
pous). 

Area: Europe. 

Limits: The somewhat tough, dry consistency, the presence of 
typical psendoamyloid metuloids, the vein-like character of the hyme- 
nophore, and the absence of a gelatinous layer in the context are 
sufficiently important characters to separate Geopetalum generically 
from the genera of the Resupinateae as well as from those of the 
Lentineae. The author has transferred this genus to the latter tribus 
because of the absence of a gelatinous layer, and the elongate spores 
tending to be recurved. The presence of metuloids alone would not 
be suflicient reason to consider this genus as related with or iden- 
tical with Hokenbuchelia, inasmuch as some species of Pleurotus have 
very similar metuloids. The venose character of the hymenophore can 
be compared with that of Lentinus cyathiformis in immature specimens 
whereas in Geopetalum, at least in @. carbonarium, the hymenophore 
never becomes truly lamellate. It is always difficult to delimit and 
define a monotypic genus. At present, Geopetalum seems to be extreme- 


















ly well separated. 
State of knowledge: The only species referable to this genus is 
rather well known, yet, there are certain minor items that are in need 
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of further observation (development of the carpophores, characters 
of the fresh specimens such as the spore print in thick layer ob- 
served before dehydration). 

Pragtical importance : None. 


SPECIES 


G. carbonariwm (A. & S. ex Fr.) Pat. [Merulins earbonarius A. & S.; 
Cantharellus carbonarius (A. & S. ex Fr.) Pers. ; Cantharellus umbo- 
natus var, carbonarius (A. & S. ex) Fr.; Cantharellus anthraco- 
phils Léy. ; Cantharellus radicosus Berk. & Br.). 


42. ASTEROTUS Sing. 
Mycologia 35 : 161. 1943. 


Type species : Panus dealbatus Berk. 

Characters: Habit pleurotoid; pileus flabelliform; surface layer 
of the pileus formed by a dichophysate stratum (hyphae branching 
with short, crowded side branchlets at right angles in all directions), 
often reminding one of the so-called Asterostromella structure, the ter- 
minal branchlets often star-shaped when seen from above (PI. XVI, 2); 
hymenophore lamellate; spores hyaline, cylindric or subfusoid or 
snballantoid, smooth, nonamyloid, with very thin walls, in print 
white or nearly so; basidia normal, often with locally thickened wall 
at their apices, and then often transformed into pseudoparaphyses or 
even inconspicuous cystidioles, but true eystidia and pseudocystidia 
wanting; stipe lateral, compressed; context soft, almost leathery 
hyphae partly with thin, partly with thick wall, nonamyloid, with 
clamp connections, hyaline. On wood. 

Development of the carpophores : Unknown. 

Area: North America. 

Limits; The structure of the pileus apparently sepa 
ly from all related genera. 

State of knowledge: The only species referable to this genus is rather 
well known, yet, there are certain items that need further observation 
(development of the carpophores, characters of the fresh specimens 
including spore print in thick layer observed before dehydration). 








‘utes it strict- 
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SPECIES 





A, dealbatus (Berk.) Sing. (Panus, Berk. anellus, Murr.). 


GENERA OF UNCERTAIN AFFINITY 


Asterochaete (Pat.) Bond, & Sing., Ann. Mycol. 39:58. 1941. This 
genns is very similar to Polyporus sensu stricto but differs in li 
setulae that are more or less colored and branched, sometime: 
dichophysoid, or somewhat in the manner of the setulae of Eriocla- 
dus brasiliensis. If Polyporus will eventually become a genus of the 
Agaricales, then, consequently, Asterochaete will also enter that group. 
On the other hand, the setula more like similar formations in 
the Aphyllophorales than anything in the Agaricales, A more profound 
study of the species concerned should provide the additional data 
needed to answer the question about the position of Asterochacte, 
‘These species are: A. cinnamomeosquamulosa (Henn.) Bond. & Sing. 
(Polyporus Henn.); A. coracina (Murr.) Bond. & Sing. (Pelyport 
Marr,); A. megalopora (Mont.) Bond. & Sing. (Polyporus, Mont. 
A, princeps (Berk. & Curt.) Sing. (Favolus, Berk. & Cui A. russi- 
ceps (Berk, & Br.) Bond. & Sing. (Polyporus, B. & Br,), The type 
species is A. megalopora, 

Porodixeulus Murr. North Am. Pl g: 47. 1907, (Buslinia Fr, 
1849 non Reichenb. 1827; Porodiscus Murr. 1903 non Grey, 1863). 
«Carpophore small, annual, tough, epixylous, erampent from the len 
ticles of dead branches; stipe attached to the vertex of the pilen: 
xt white, fibrous, tubes cylindrical, 
short, one-layered, mouths constricted ; spo smooth, hyaline». 
Murrill 1907. The type species is P. pendulus (Schw.) Murr, 

Schw.; Sphaeria pocula Schw.; Polyporus cupulaeformis Berk. 
Curt.) It has been restudied by Singer (1945). The spores are 
Nonamyloid and by no means round (Murrill’s erroneous indi 
is copied from Overholts who, in turn cited Cooke, a most unrel 
source); the covering of the pilens is dichophysoid, somewhat as in 
Dietyopanus pusillus and Asterotus dealbatus; the «stipe» indicated 
by Murrill is, of course, a psendostipe. The dichophy 
suggests some affinity with Asterotus since the spores are cylindric- 
allantoid, not short as in the other genera with the same surface 
structure. The poroid representatives of the Lentineae have not yet 




































usually curved at maturit; 
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been finally inserted in the classification adopted in the present 
work, Porodisculus would probably enter the same unit (family, or 
tribns) as the genus Polyporus, and perhaps Asterockacte, Pseudofa- 
volus, and Mycobonia. 


‘Tribus HEMIMYCENEAE Sing. 
Sydowia 2:30, 1948, 


Type genus: Hemimycena (Sing.) Sing Marasmiellus Murr.). 

Characters : Basidia normal. i. e. devoid of carminophilous granu- 
losity ; habit of the carpophores collybioid, omphalioid, mycenoid, or 
mirasmioid, in the latter case often more or less pleurotoid, i.e. with 
eccentric or reduced stipe, in certain forms even the hymenophore 
pophore becomes stipitate-vesiculose or 
(equivalent with outer 
oid or psendoamyloid 





is reduced and the whole 
cnp-shaped (pezizoid): epicutis of the pileus 
surface of the cups) not containing any amy! 
elements; trama nonamyloid; spores nonamyloid; epicutis of the 
pileus and stipe often well differentiated (hairs, diverticulate hyphae, 
hymeniform structures, dermatoeystidia, ete.): gloeocystidia some- 
times present; cuticular layer of the pileus sometimes consisting of 
hyphae imbedded in a gelatinous layer; black rhizomorphs some- 
times present; hyphae usually with clamp connections at least in 
normal forms; latex present or absent (more often absent). Ona great 
variety of substrata, on dead and living vegetable matter, very fre- 
quently on wood, foliage, dead herbaceous stems, on sand and humus, 
roots, etc., also in deep moss, not parasitic on other fungi. 





























KRY TO THE AGARICOL 





RRA 


(pileus and stipe differentiated ; hymenophore ++ developed) 


A. Walls of the spores and the basidia thickened and not always simple in the 
spores which are somewhat cream colored, not quite hyaline under the micro- 
scope becanse of a yellowish endosporiam ; hymenopodium gelatinized. 


. Phacomycena 








A. Not combining these characters. 
B. Spore print pure white or slightly creamy, not p 
€. Pilens viscid, with bymeniform epicntis or epithelium, often covered 
ches of an inner veil with heteromerous structure, or 
0 inner and an outer veil; hairs on pilens and stipe none. 


ybivid, sometimes very large and thick. 43, Oudemansiella 








hy the 
at 





with 
Habit 
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D. Epicutis of the pileus consisting of a hymeniform 
epithelium, or of distinetly diverticulate hyphae, or of derm: 
tocystidia alone, but in the latter case the pilens not gelatin 
(viseid) at all. 

KE. Pilens and stipe macroscopically hi .) or tloecose- 
sealy (furfuraceous) ; microscopically — the hairs dispersed 
among a hymeniform epienticular layer ; basidia and eystidia 

very large; spores sinooth 

ellipsoid ; ha 











ed 


















very broad, subglobose or piriform- 
it of the carpophores that of a rather large 
Collybia or Marasmius. 44. Xerula 
Pileus and stipe 





ally hairy or floecose-seal 





spores, basid 





it variable within the limits of the tribus, but rarely 
does the carpophore reach large d 

F, Spores globose and smooth with very large hilar 
© globose aud spi ate. 














Mycenetta 





as deseribed above 
leus withont a palisade of and 
without an ¢ 1; the epicutis merely consist- 
ing of diverticulate repent, irregular but filamen- 
tous, or at least elongated hyphae, or irregular 
nlies, rarely of hair-like bodies or 
ia; septa usually clamped in normal 
A-spored forms; habit collybi 
rasmivid, omphalioid (rarely almost clitocyboid), or 
pleurotoid (if the pileus is glutinous, or stipe with 
pedestal see Mycena, p. 350). 46. Maraxmiellus 
. Pilens with a palisade (or hi 
eystidia or with an epides 
present or absent (absent especially in tei 
species). 
H. Pilens with long dermatopseudocystidia, pro- 
jecting from gloeovessels or laticifers, 
51. Lactocollybia 
H. Pilens without dermatopsendoeystidia and 
glocovessels ; instead, the epicutis of the pilens 
is made up of a hymeniform layer, so 
interspersed with h 
forms the epien 











branched 








dermatoeystit 





|) ma 
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mn) of dermato- 





inp eon 





io 
perate 














imes 
Fs, or else an epithelinm 








is (see Maraxmieae, genera 
Preudohiatuta aud Marasmius) 
Pilens without a hymeniform epicutis and also without diver- 
ticulate hyphae ; dermatocystidia none unless the enticle of the 
pileus is gelatinizea. 
I, Pileus viscid, soft-tleshy ; stipe more or less velvety ; habit 
eollybi 
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I. Pileus not viscid, and not combining the other characters 
indicated above. 

. Cystidia conspicuous on the sides of the lamellae, with 

a very broad base and acnte apex; lamellae not strongly 

decurrent. (see Marasmius, p. 321) 

J, Cystidia on the sides of the lamellae conspicuous, incon- 

spienous, or absent, uever shaped as described above; 





lamellae non-decurrent or decurrent. 

K. Pigment intracellular (or membrana); black rhi- 
zomorphs none; cuticle and trama non-gelatinized 
(see Marasmietlus). 

K. Pigment intercellular or inerusting the walls of 
the hyphae, brown ; black rhizomorphs present or 

.d if they are absent, the hyphae of the 
of the pilens imbedded in a gelatinous mass, 

AT. Micromphal 
1. Spore print distinetly pink. 49. Macrocystidia 


















KEY TO THE GES REDUCED SKRIES 


(hymenophore absent 





carpophore reduced) 





A. Pilens not inflated ; stipe present or absent. 
1. Pileus not enp-shaped (perizoid), centrally, cecentrieally, laterally, or 





dorsally stipitate. 50, Cymatetta 
B, Pilens cup-shaped (pezizoid), the bymeniam on the concave side of the 
cup, the sterile out-side pilose ; stipe none. 53. Flagelloscypha 





A. Pilens inflated, stafted to hollow, the sterile and the fertile portion of the 
pilens not morphologically predetermined ; stipe pre . Physatacria 





43. QUDEMANSIELLA Spex. 
du, Soe. Cient, Avg. V2: 24. 1881, 
‘Type species : 0. platensis (Speg.) Speg. 
10: 280. 1880. 






Syn. + Oudemansia Spe 
Mucidula Pat., Hymen. Eur. p. 9. 
Phacolimacium Henn. in Warburg, Monsuaia 1:14. 1900. 

Chamaemyces « Batt. » ex Farle (nou Batt.), Bull, N. ¥. Bot, Gard, 8 +446. 
1909 *. 

(2) Coprinopsis Beeli, Mull. Soe, K. Rot. Belg. 61:98. 1928, now Karst. 
(asst). 











© Enrle indicates as the type of this genus Armillaria fracida (Fries) (Syll. 5: 86). 
This, in our interpretation, is a proposed lectotype rather than the legitimate 
type species of a new genus. Iu fact, Earle’s genus is not a perfectly new genus 
but can be interpreted as.a moder mm of Battarra’s genus, or — in accordance 
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Characters : Habit of the carpophores collybioid ; carpophores 
rather large, often pigmentless or almost so, or with a brown to olive 
pigment; pileus often rather large, viscid to glutinous; cuticle of 


the pileus bearing a hymenium of broad epicuticular elements above 
a gelatinized layer; the epientis often partly covered by a velar 
layer, the whole cuticle (pellicle) easily separable from the context 
of the pilens; lamellae thick, in youth often obtuse at the edge, 
neither free nor decurrent, broad; spore print pure white; spores, 
basidia and cystidia gigantic, spores globose or subglobose, smooth, 
or echinate (as in Laccaria and Mycenella), nonamyloid, with often 
thickened but always continuous wall; basidia normal; cystidia 
broad; hymenophoral trama regular; stipe usually mostly white, 
often radicate (with a psendorrhiza), with or without a veil, if veiled, 
the veil often double; context soft-fleshy, white, unchanging, con- 
sisting of hyphae which are nonamyloid, with clamp connections, 
more rarely without them. 

Development of the carpophores : 0. mucida and O. Canarii ave 
hemiangiocarpots (see Fischer 1909 and Corner 1934). 

Area : Tropics and temperate zones, not transgressing the northern 
limit of the area of Fagus. 

Limits : This genus can be separated from all related genera by 
the characters indicated in the keys and the generic description. 

State of knovcledge : All fonr species are.completely known. 





















with the valid rules of nomenclature — a new status of a section established by 
Fries, Earle himself said : «’This is Armillaria § Collybiac-annutatae of the Sylloge>. 
If so, the lectotype of this seetion would automatically become the lectotype of 
Chamaemyces. Earle’s proposal is not good. In the first place, it is in contradiction 
with his intention because 4. fracida is based on one of Secretan’s descriptions, 
Agaricus macidus (typographical error for A. mucidus) which was a misdeterm 

nation of that species describing Drosella rather than Oudemansiclla, further on 
Battarra’s picture (which is au Agrocybe or P’sathyrella) and on a plate in Flora 
Danica (which is a Mycena which has been drawn in one figure with an annulus — a 
mistake ?). Both these pre-Friesi tires are inconclusive as far as their deter- 
mination is concerned, and the description of 4. fracida refers to Drovella which 
is not what Earle expected. In fact, Drosella has yellow spores while Fries? 
Armillaria is described as having white spores, and the only white-spored well- 
known species of the section indicated and described by Earle, Saceardo and 
Fries, is Oudemansictia mucida. If so, this latter species should be recognized as 
the lectotype of the section « Collybiae annulatae » and consequently of the genus 
Chamaemyces, ‘This makes Chamaemyees a ssnovym of Oudemansiella which is in 
line with the whole text in Earle who describes the spores as white and indicates 
Mucidula Pat. as a synonym of Chamacmyee 
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Practical importance : Some species may occasionally be mildly 
parasitic on trees weakened by other factors ; all but one have been 
tested for edibility, and have been found to be good, palatable food. 





SPECIES 


O, mucida (Schrader ex Fr.) Hoelinel (Agaricus, Fr.; Armillaria, 
Quél.; Collybia, Quél.; Lepiota, Schriter ; Mucidula Pat.) ; 0. Canarii 
(Jungh.) Hoehnel [Agaricus, Jungh.; Collybia alphitophylla (Berk. & 
Curt.) 8. Ito & Imai; Amanitopsis enbensis (Berk. & Curt.) S: 
Oudemansia platensis (Speg.) Speg. ; Oudemansiella, Speg.; Armilla 
ria cheimonophila (Berk, & Curt.) Sace.; Phaeolimacium bulbosum 
Henn.; Pluteas ‘osporus Henn.]; 0. radicata (Relh. ex Fr.) Sing. 
(Agaricus, Fr.; Collybia, Quél.; Mucidula, Bonrsier; Clitoeybe me. 
galospora Ulements); 0. echinosperma Sing. 

















KEY e SPRCLES 





A. Veil present; pigment absent or searce, rarely (in O. Canarii) abundant. 
8. Constantly annulate, without remainders of the veil on the 
of the beech, mostly on Fagus sileatica, F. orientalis, and F. grandifolia 
but occasionally also on other frondose trees. 0, mucida 
1. Rarely traly annulate but — unless the weather is too wet — nsually 
With fragments of the veil on the pileus asin Amanita. On tropical and 
subtropical trees south of the area of Fagus in America, Asin and Oceania, 
0. Canarii 

‘gin of the pilens 
1 a wide area, in the temperate and tropical 





j area 











t, even on the i: 





T none; pigment nsually abun 
Spores smooth. Oceurrin, 
zone. 0. radicata 
Argentina. — 0, echinosperma 








, Paragn 





©, Spores echinate, Southern Br: 


44. XERULA R. Maire 


Publ. Junta Ciéne, Nat. Barcelona, p. 66. 1933. 





‘Type species : Xerula longipes (Bull. ex Fr.) R. Maire. 
Characters : Habit of the carpophores collybioid ; pileus and stipe 
pilose or floccose, non-viscid, pigmented ; lamellae adnexed ; cuticle 


hymeniform and with long hairs, many of them macroscopically visi- 
se acl 
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sides of the lamellae; hymenophoral trama subregular, consisting of 
nonamyloid, somewhat interwoven hyphae with clamp connections ; 
context mostly white, fleshy to slightly tough. On humus, buried 
wood, and on logs. 

Development of the carpophores : Not studied recently. 

Area: Approximately same as in Oudemansiella, 

Limits : The limits of this genus are obvious as far as all genera 
except Oudemansiella and Mycenella are concerned. Xerula is exactly 
intermediate between these two genera. Boursier has thought it 
possible to include Xerula in what he called Mucidula, i.e, Oudeman- 
siella, Heim, Konrad & Maublane, Kiihner, Maire, Romagnesi and 
Singer have disagreed. These authors believe that Oudemansiella and 
Nerula ave distinct. As for the delimitation of Mycenella see that 
genus. 

State of knowledge : The species of Xerula are rather well known. 
Yet, there are some differences of opinion regarding the number of 
species. While admitting four species at present, the author does 
not want to take sides.as faras the final taxonomic status of X. Ouus- 
sei and Pleurotus aureotomentosus is concerned. 

Practical importance : Hardly any. 





SPECIES 


Xerula pudens (Pers. ex 8. F. Gray) Sing. (Agaricns radicatus 
pudens Pers. 1799; Agaricus pudens Pers. 1825 ; Gymnopus pudens 
S. FP. Gray 1821; Agaricus longipes Bull. ex Fr. 1836; Collybia, 
Quél.; Marasmius, Quél. 1888; Mucidula, Boursier; Xerula, R. Maire; 
Mycenella, Romagnesi); X. Caussei R. Maire (Mycenella, Romag- 
nesi) ; X. chrysopepla (Berk. & Curt.) Sing. [Lentinus, B. & C.; Gym- 
nopus, Marr.; Omphalia seabriuscula (Peck) Sace. ; Tricholoma 
lacunosum (Peck) Sace.; Collybia, Peck 1891; Marasmius aculeatus 
Pat., Lepiota aurantiosquamosa, Charles]. Also X. lachnocephala 
(Pat.) Sing. (Collybia, Pat.) — but Pleurotus aureotomentosus, 
Kalchbr. may be an older name for it unless it is a synonym of 
X. chrysopepla). 








KEY TO SPECIES 


A, Pilens hairy, not bright yellow to orange. X. pudens and X. Caussei 
A. Pileus floecose, ochraceous to orange. X. lachnocephala, X. chrysopepla 


290 LILLOA XXII (1949) 





45. MYCENELLA (Lange) Sing. 


Notulae Systematioae Sect. Crypt. Inst. Bot. Acad. Se. U, 8. 8. R, fase. 10- 
12:9, 1938, 


Type species : Mycena (Mycenella) margaritospora Lange. 





Syn. : Mycena subg. Mycenella Lange, Dansk Bot. Ark. 1 (5): 16. 1914. 
Mycena subg. Paramycena-Hemimycena sect. Mycenella Kiihner, Genre Myce- 
na, p. 609, 1938, 
Marasmius sect, Laccariosporae Sing. Beth. Bot, Centralbl. Abt, B56: 163. 
1936, 

Characters : Habit of the earpopbhores mycenoid to almost: maras- 
mioid but rather small (diameter usually not more than 20 mm), not 
pilose-hirsute but often pruinose or pubescent, dry or slightly sticky, 
not glutinous, pigment usually present but not bright colored, 
usually gray or pale to dark fuscous or melleous ; lamellae subfree to 
adnate, white to gray, horizontal or initially somewhat ascendant; 
epicutis consisting of diverticulate hyphae, or hymeniform, rarely 
with interspersed hairs; hymenophoral trama regular to subirregu- 
lar or subintermixed ; spore print white to light cream color; spores 
ge, usually spiny, rarely smooth, always with a very 
aasidia without carminophilous granulation, 
for this tr red or 4-spored, rarely 1-spored 
tidia present on the sides of the lamellae; spores and 
mp connections present or absent; plants 
id or parthenogenetic. On various dead and 


























small to 
large hilar appendage; 








normal in 
or 3-spored 5 ¢ 
hyphae nonamy 
often homothallie-dipl 
living parts of Cormophyta, or on hu 

Development of the carpophores : Unknown. 

Area: Northern temperate zone according to the present data but 
the existence of M. Cyatheae shows that these species can at least 
adapt themselves to hosts from outside this area, and a wider distri- 
bution can be anticipated. 

Limits : Romagnesi has very ably pointed out that Mycenella and 
Xerula are closely related (Bull. Soc. Myc. Fr. 56: 59-65. 1940), in 
fact he thinks that these genera are not divided by a hiatus («il n'y 
aaucune solution de continuité entre ces deux genres»), and that 
they should be combined under the name Mycenella. The hairy species 
with Collybia-habit with constantly smooth spores do not seem to 
be so inseparably linked with the small mycenoid species with echi- 
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rulas is nothing but an extreme of the (microscopical) hairs observed 
in Mycenella, and it may be said that if smooth spores are admitted 
in Mycenella (AM. salicina) they should also be admitted in the large- 
spored forms (Xerula). But since these characters coincide with 
the general habit of the carpophores, and therefore a correlation 
between two important characters exists whereby one of them is 
basic in the Friesian sense, the author thinks that at present the 
taxonomist cannot go beyond an acknowledgment of Romagne- 
si’s demonstration of affinity between the two genera. They ean be 
kept as separate genera but if ever the combination of these genera 
into one should become desirable on the basis of more definitely 
intermediate species, the resulting genus must be called Xerula and 
not Mycenella since the author has published the latter as a genus 
in 1938 while Xerula was published validly in 1933. 

State of knowledge: Five species of Mycenella are now known, not 
counting the species that might be distinguished on the basis of 
differences in sexuality. Phese species can be considered as well 
known, 

Practical importance : Some species may be mildly parasitic. 








SPECIES 


M. salicina (Vel.) Sing. (Mycena, Vel.) ; Melasiosperma (Bres.) Sing. 
(Mycena, Bres.;? Mycena margaritispora, Lange); M. bryophila 
(Vogl.) Sing. (Mycena, Vogl.); If. Cyatheae (Sing), Sing. (Marasmius, 
Sing. 1936); M. Kuehneri Romagnesi ; obviously also Mycena trachy- 
spora Rea sensu A. H. Smith and probably Mf. nodulosa, A, H. Smith. 





KEY TO THE SPECIES 


A. Spores smooth. AM. saticina 
A, Spores echinate. 
B, Cystidia at the apex finely ramulose or cristate. M. lasiosperma 


B. Cystidia not lacerate at the apex. 
C, Spores 14-16 « in diameter ; basidia 55-60 x 14-15 4} eystidia enor- 
mous: 100-120 x 13-20 (according to Romagnesi). —-M. Kuehnert 
©. Spores smaller ; basidia smaller ; eystidia smalle: 
‘D. Margin of the pilens and lamellae cinereous , lamellae aduexed 
and long-striate-decurrent at the apex of the stipe which is 
2-4 mm thick and somewhat tongh. On living Cyathea. 
M. Cyatheae 
D. Not so. M. bryophila 
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46. MARASMIELLUS Murr. 
North American Flora 9 (4): 243. 1915, em. Sing. (1948). 


‘Lype species : M. juniperinus Murr. 


Syn, : Mycena subg. Hemimycena Sing. Ann. Mycol. 34: 350. 1936; Beih. Bot. 
Centralb. Abt. B56: 160. 1936. 
Myoena subg. Paramycena Kithn, C. R. Acad. Sciences 203 : 1287. 1936. 
Hemimycena (Sing) Sing., Rev. Myc. 3: 194. 1938. 
Characters: Habit mycenoid, ompbalioid, or collybioid to maras- 
mioid, rather rarely pleurotoid and then small with eccentric curved 
stipe; pigment present or absent, bright or dull, intracellular or 
incrusting (or both); pileus usually rather thin (membranaceous) 
and more or less transparently striate, usually hygrophanous, non- 
viscid or very slightly lubricons ; epicutis of the pileus diverticulate, 
or with hairs or dermatocystidia; lamellae ascendant or horizontal 
or descendant, subfree, sinuate, adnexed, adnute, or decurrent; often 
reduced to mere veins or rugosities; in the species with distinct 
lamellae, the hymenophoral trama is regular to irregular, or some- 
times rather intermixed (but not differentiated into an inner regular 
mediostratum and an outer irregular layer); spores hyaline, smooth, 
rarely angular to stellate, nonamyloid ; basidia normal, i. e. without 
carminophilous granulosity ; cheilocystidia present or more rarely 
absent; cystidia on the sides of the lamellae present or absent ; gloe- 
ocystidia never present as the only eystidioid bodies in the carpo- 
phore; stipe thin, fragile or tough (cartilaginous to chordaceous), 
usually with a soft stuffing or narrowly hollow, insititious or not, 
without latex, often separated from the pileus by a separating zone 
consisting of smaller elements (the stipe consequently «distinct » 
from the pileus) ; context of the pileus fleshy-membranaceous to mem- 
branaceous-tough, reviving or non-reviving, the hyphae of the pileus 
never amyloid, those of the stipe rarely slightly amyloid (much less 
so than in Mycena — except the species where the reaction is obscured 
by rich pigmentation, e. gr. M. androsaceus —, Poromycena and 
Pseudobaeospora), with or without a metachromatic discoloration of 
the tissue of the stipe to lilac pinkish with cresyl blue; the tissue 
often pervaded by conducting elements (oleiferous hyphae ?); clamp 
connections present or very rarely absent (in normal diploid hetero- 
lic forms probably always present). On wood, herbaceous stems, 
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Development of the carpophores : Kithner states generally for Mycena 
(which in his sense includes Marasmiellus except for the section 
Rameales) that «while waiting for new researches, it seems to be 
wise to consider the Mycenas as gymnocarpous, or, at the most, pseudo- 
angiocarpous in certain cases >. Kavina said, the Mycenas are 
hemiangiocarpous, or at least gives data to that effect, but Kiihner 
doubts these indications as based on material not young enough. 
‘There is nothing known on the development of the Rameales. 

Area: Cosmopolitan. 

Limits : The limits of this genus are interesting in several regards, 
and in need of comment beyond the text of the keys and the generie 
description. 

(1) Mycena: This genus has, asa rule, amyloid spores and amyloid 
context, There are only very few exceptions, and these do not refer 
to groups close to Marmasmiellus but rather belong to very charac: 
teristic sections of the genus Mycena from which they are insepara- 
ble. These groups are mainly the glutinous species and the species 
with basal dise, Considering this, correlation of the two characters 
(amyloid context and amyloid spores) is quite usable for the sepa- 
ration of Mycena and Marasmiellus, and consequently the hiatus be- 
tween these genera are abrupt enough to warrant generic separation. 
In some species of some sections in Marasmiellus, the tissue of the 
stipe is very weakly amyloid, but, in combination with the other 
characters, especially the nonamyloid spores, these species can imme- 
diately be recognized as Marasmiellus. 

The only species that seem to contradict the rules indicated above, 
are Mycena scabripes (Murr.) Murr. and M. trichoderma Kiihner, which 
are intermediate between Mycena and Marasmiellus insofar as the 
spores are amyloid but the hyphae nonamyloid. The author has only 
a very seanty personal knowledge of these species which were put 
into a group of his heterogeneous section Spuriae by Kiihner. They 
do not fit into any of the genera of the Myceneae and may well be 
considered as a new genus related to Hydropus. More detailed studies 
on this subject are desirable. 

(2) Poromycena: The difference of the iodine reaction is very im- 
portant ; the epicutis of Poromycena does not show any diverticnlate 
hyphae, dermatocystidia, ete. whereas in Marasmiellus, the epicutis 
is always diverticulate if the tissue is even very weakly amyloid in 
certain portions. 

(3) Marasmius : The section Rameales of Marasmiellus was origi- 
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nally a section of Marasmius from which it was transferred to Maras- 
miellus because of the close affinity between it and certain other 
sections of Marasmiellus. Among the true Marasmii, there are only 
three sections that are comparable with the Rameales, viz. Epiphylli, 
Androsacei and Alliati. The latter can be discarded immediately 
because of their characteristic epicutis which does not occur in Ma- 
rasmiellus. The section Androsacei, however, has an epicutis similar 
to that of the Rameales of Marasmiellus, yet the appearance and 
structure of the stipe in the Androsacei is more like that of the 
other Marasmii than of Marasmiellus. The reaction of the tissue of 
the stipe with iodine is definitely positive in at least one species, 
and in the species where it is possibly negative, it cannot be demon- 
strated because of the abundance of the pigment which obscures any 
possible change in color. It appears to the author that the Rameales 
and the Androsacei are probably related but there is a much more 
abrupt hiatus between them than between the Rameales and the 
other Marasmielli, and between the Androsacei and the other Maras- 
mii. The nonamyloid species of the Epiphylli differ from the Maras- 
mielli-Rameates with occasional spherocysts in the epicutis by their 
distinct eystidia. 








(4) Omphalina : Some of the species of Marasmiellus ave extremely 
similar, in external appearance, to the species of Omphatina. This is 
especially true for M. icterinus and M. subchrysophyllus bnt also for 
some of the white species which were formerly considered as Ompha- 
liae. The genus Omphalinaas it is understood at present, differs from 
all the Marasmielli in having no eystidia (and cheilocystidia) and 
smooth repent hyphae in the epicutis of the pileus (no hairs, and no 
dermatocystidia); many of the species of Omphalina have clampless 
septa, and the pigment is always incrusting. The hymenophoral trama 
is rather characteristic in some white and bright colored species 
that, because of their color and appearance may be taken for Maras- 
miellus, Such species are: O. Postii, O. brevibasidiata, 0. Josserandit. 

(5) Clitocybe : It seems strange to compare the genus Clitocybe with 
Marasmiellus, yet there ave species in both genera which, because 
of their external appearance, might rather be expected to have the 
microscopical characters of the other genus — which, however, they 
do not. Omphalia ignobilis Joss. has been transferred to Mycena by 
Kiilner but it has none of the anatomical or chemical characters of 
that genus, and in spite of its external similarity with the Marasmiel- 
lof the section Candidi, it is, in the author’s opinion, nothing but 
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an extremely small and thin Clitocybe. In reverse, Marasmius subste- 
nophyllus Murr. had to be transferred to Marasmiellus because of the 
microscopical characters which clearly refer it to the section Oandidi 
as an exceptionally large and thick species that, on the basis of 
certain collections, might easily pass as Clitocybe if the anatomical 
characters are neglected. In spite of these two cases, the genera Ma- 
rasmiellus and Clitocybe can easily be distinguished and do not 
present any actual problems of taxonomic order. 

(6) Collybia: Kiihner considered as belonging in the section Ra- 
meales of Marasmius (here Marasmiellus) a species, Marasmius candi- 
dus, which is distinguished from all other species of that group in 
having smooth epicuticular hyphae. About the position of this 
species, see under Collybia. A similar case is Collybia pseudoclusilis 
Konr. & Favre. This species may also be a Marasmicllus rather than 
a Collybia. Since, consequently, all cystidiate species of Collybia have 
either finally or tentatively been excluded from Collybia, we can now 
say that Collybia never has cystidia on the sides of the lamellae. 

(7) Mycenella: Kiihner considered this genus as section of Para- 
mycena-Hemimycena which is the same as Marasmiellus. It is true 
that both genera have many characters in common. The epicuticular 
structure is analogous and the presence of cystidia in Mycenella is 
not in contradiction with the diagnosis of Marasmiellus. Neverthe- 
less, the spores are of a very different type, and there are also sever- 
al less important anatomical characters that make it desirable to 
separate the two genera. In addition to this, there is also the fact that 
Mycenella is closer to Xerula than to Marasmiellus : consequently, a 
combination of Marasmiellus and Mycenella would logically include 
Xerula. In these limits, the genus Marasmiellus does not appear to be 
a homogeneous unit, and in the author’s opinion, would merely repre- 
sent a compound genus of the Friesian pattern, only this time based 
on chemical instead of macroscopical characters. If taxonomists 
should now favor to neglect such hiatus as exist between the genera 
Xerula, Mycenella, and Marasmillus, we shall find it impossible to 
maintain any genera in the Agaricales, and soon slide back to genera 
like Marasmius but in a much wider sense, comprising most of the 
genera of three tribus. It is felt that this would be to no avail for 
taxonomy, and more than one step backwards. 

(8) Nothopanus : Marasmiellus tropicalis is rather close to the genus 
Nothopanus. 

(9) Micromphale: This venus. though close to Marasmiellus and 
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Collybia, difters clearly in the characters indicated in the keys, see 
also p. 303. 

The above comments on the delimitation of the genus Marasmiellus 
are seemingly in contrast with Kiihner’s and A. H. Smith’s taxo- 
nomic proposals. While this may be so, the solution suggested in the 
present book is by no means in opposition to the opinions published 
by these distinguished authors. On the contrary, the reader should 
appreciate that Kiihner as well as Smith had as their subject a mo- 
nograph of the genus Mycena such as it was traditionally understood, 
and their results — though naturally not aiming at a new generic 
subdivision of the entire complex of genera affected, — are largely 
in agreement with the author’s conception. In some cases, Kiihner was 
the first to show certain affinities, and in other cases Kiihner’s and 
the author’s parallel proposals appeared the same year. The main 
difference between the author’s conception and that of the authors 
named above, is the fact that some of the sections and subgenera 
used by them, are considered as genera in the present work. The sub- 
ject of this conspectus is a presentation of modern taxonomy in the 
Agaricales, and this particular aim is not furthered by useless con- 
cessions to the conservatives as much as this may appear to be de- 
sirable in floras, monographie studies and papers of purely popular 
appeal. 

Note: The transfer of the Rameales to Marasmiellus has unfortu- 
nately had the most shattering effect on the nomenclature of that 
genus. These effects were not foreseen when the incorporation of the 
section Rameales was first proposed by the author. Immediately after- 
wards, in preparation for the present analysis of the genera of the 
Agaricales, the author studied the type specimen of the type species 
of Marasmiellus, and there cannot be the shadow of a doubt that it 
belongs in the section Rameales. This makes it necessary to prefer the 
generic name Marasmiellus to Hemimycena, a genus in which most of 
the necessary combinations already had been made. However, since 
the majority of the phytopathologists and even many mycologists 
have not yet used the combinations with Hemimycena (partly because 
the publication containing the new combinations, appeared, against 
the author’s wishes, during the war where it was not available to 
most agaricologists) no general consent has been achieved. It is 
better to transfer all the species to Marasmiellus now than to think 
of conservation of the name Hemimycena, or to let things go without 
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State of knowledge : The species of Marasmiellus have been studied 
by R. Kithner and A. H. Smith during the last decennium, The main 
snbdivisions as indicated below, are still those proposed by Kiihner 
(with some slight emendations where this seemed advisable for 
nomenclatorial reasons, and with certain additions published after 
Kiihner’s papers were published). These small and often overlooked 
fungi will require more and more special studies, especially in the 
tropics and in generally neglected regions such as Australia and 
Bastern Asia, It is not impossible that as a result of such additional 
studies, the species of Marasmiellus will be rearranged in a revised 
classification, but under the present circumstances, and with the 
present data at hand, the genus Marasmiellus appears as a very con- 
venient taxonomic link between various other genera with the sections 
and subsections adopted here showing the gradual approach to some 
of them, especially Marasmius, and Mycena. 

Within Marasmiellus, the author admits 58 species, which include 
all the species inserted here or in corresponding groups by Kiihner, 
A. H. Smith, or the author himself. 

Fature research will also take into consideration such problems as 
cytology, sexuality, and specialization. While ner has begun to 
study the sexuality and the cytological characters of many Marasmiel- 
li, little is known at present about the specialization of these fungi. 
The specialization seems to follows family lines rather than generi¢ 
lines or species as far as the hosts are concerned, e. gr. M. candidus 
oceurs on Serophulariaceae ; M. pseudocrispulus on Compositae. Both 
these families are apparently among the more recent ramifications of 
the plant world, and it is therefore likely that the specialization of 
the species of Marasmiellus is also of rather recent origin. This is not 
surprising inasmuch as the specialization of the fungi regarding 
their hosts is by no means a generic character. In fact, we find, side 
by side with strongly specialized species, others that are truly omni- 
vorous, such as M. semiustus. 

Practical importance: Marasmielli ave responsible for at least one 
form of the sugar cane root disease which is not a very specific 
disease but, as far as the pathogenic organism is concerned, must be 
considered as. a compound of various diseases with similar symptoms. 
‘A serious disease of palms, especially the coconut palms, is caused 
by Marasmiellus pigmentatus (Bliss) Sing. Other species can be 
observed attacking and g grass and sedges, and itis conceivable 
that some of these species also damage the cereals. The species 
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of the section Hiemales often grow on living trees, on the bark, but 
they do not seem, as a rule, to damage the trees seriously. 


SPECIES 


Sect. 1. CANDIDI (Kithner 1926 ut sect. generis Mycenae) Sing. ; 
(Lacteae Konr. & Maubl., Kiihn. 1938). Carpophores perfectly pig- 
mentless; cystidia, even cheilocystidia often absent; stipe often 
«grafted » (implanted) in the snbstratam, or subradicant and lacer- 
ate into rhizoid fibrils, usually prainate, continuous with the pileus, 
with absolutely nonamyloid tissue, and with non-netachromatic 
hyphae when stained with cresyl blue; lamellae subfree to more 
often decurrent; trama of the lamellae distinctly irregular or inter- 
mixed. Not, or only occasionally, on the bark of living trees. 

Type species : M. candidus (Bres.) Sing. 

Subsection Typici Kiihn. (1938). Lamellae initially ascendant or 
‘horizontal with concave-areuate edge ; hyphae of the pileus made up 
of thin (smaller than 13») hyphae; cystidia always distinct. 

Type species : Hemimycena lactea (Pers. ex Fr. sensn Lange) Sing. 
{= M. delicatellus (Peck) Sing.]. 

M. gypseus (Er. sensu Ricken) Sing. (Mycena, Gillet); M. Rickenii 
(A. H, Smith) Sing. (Mycena, A. H. Smith; Mycena lactea sensu 
Rick.); M. delicatellus (Peck) Sing. (Collybia, Sacc.; Hemimycena 
Tactea (Pers. ex Fr. sensu Lange) Sing.; Mycena, Quél.; Mycena 
ludia (Fr.) sensu Ricken; Mycena lactea var. pythia (A, & 8. ex Fr.) 
Quél, sensu Pat.; Mycena crystallina Peck]; M. pseudolacteus (Kiihn.) 
Sing. (Myeena, Kithn,); M, cephalotrichus (Josserand) Sing. (Omphalia, 
Josserand; Mycena, Kiihn.); M. albidus (Murr.) Sing. (Gymnopus, 
Murr.). 

Subsection Hirsuti Kiihn. (1938). Lamellae not as indicated above; 
pileus with long hairs (at least 30-60 y long and sometimes assuming 
the character of dermatocystidia); stipe also pilose. 

Type species : M. mauretanicus (R. Maire) Sing. 

ML. angustisporus (Josserand) Sing. (Omphalia, Josserand ; Mycena, 
Kiihner); M. epibryus (Sing.) Sing. (Hemimycena, Sing. 1943); M. 
mauretanicus (R. Maire) Sing. (Omphalia, R. Maire; Mycena, Kiihn.); 
M. crispulus (Quél. sensu Kiihner) Sing. (Omphalia, Quél.; Omphali- 
na, Quél.; Delicatnla, Pat.; Mycena, Kiihn.); M. pseudocrispulus 
4Kiihn.) Sing. (Mycena, Kiihn.; Hemimycena, Sing. 1943). 
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Hirsuti, i. e. usually distinetly areuate-decurrent and rather descen- 
dant than ascendant ; cystidia and even cheilocystidia often lacking ; 
hairs on the pileus and on the stipe absent, and replaced by diver- 
ticulate hyphae. 

‘Type species : As in section. 

M. gracilis (Quél. sensu Sace.) Sing. (Mycena. Kiihn.; Omphalia, 
Quél., Sace.); M. pseudogracilis (Kiihn. & Mre.) Sing. (Mycena. Kithn. 
& Mre,; Hemimycena, Sing. 1943); M. erispatus (Kithn.) Sing (My- 
cena, Kiihn.); M. eandidus (Bres.) Sing. (Ompbalia, Bres.; Mycena, 
Kiihn. ; Hemimycena, Sing. 1943); M. delectabilis (Peck sensu A. H. 
Smith) Sing. (Mycena, Sace., A. H. Smith, Kithn.) ;.M. Mairei (Gil- 
bert) Sing. (Omphalia, Gilbert ; Mycena, Ki M. substenophyllus 
(Murr.) Sing. (Marasmius, Murr,), Perhaps in this section M. buceinu- 
lus (Speg.) Sing. (Clitoeybe, Speg.). 

Sect. 2. DEPAUPERATISing. (1943 ut sectio Hemimycenae). Habit 
mycenoid ; lamellae ascendant, pigment of the pileus gray ; spores el- 
lipsoid ; cheilocystidia and eystidia on the sides of the lamellae absolu- 
tely none; hymenophoral trama subirregular ; hyphae of the epicutis 
of the pileus diverticulate. 

M. depauperatus (Sing.) Sing. (Hemimycena, Sing.). 

Sect. 3. XANTHOPHYLLI Sing. Habit omphalioid ; pileus and 
stipe confluent; lamellae descendant, distinctly deeurrent, or with 
decurrent ridges, distinctly yellow or brownish; spores ellipsoid; 
cheilocystidia present, not lacerate (broom-like) at the apex; other 
eystidia none ; hymenophoral trama subirregular; hyphae of the 
cuticle at least partly interwoven, not (or not distinctly) divertien- 
late. 

‘Type species : M. subchrysophyllus (Murr.) Sing. 

M. icterinus Sing. ; subchrysophyllus (Murr.) Sing. (Omphalina, 
Murr.). M. Stuckertii (Speg.) Sing. (Omphalia, Speg.) ; M. pulchellus 
(Speg.) Sing. (Clitocybe, Speg.). 

Sect. 4, RAMEALES Lange (1921, ut sect. Rameali gen. Marasmii). 
Habit omphalioid to collybioid-marasmioid, rarely pleurotoid ; pileus 
and stipe confluent; lamellae horizontal or descendant, white, more 
rarely pale orange or bluish gray or browish to purplish, otherwise 
pigment often confined to the lower portion of the stipe which is 
either ocher-brownish to rufous, or cinereous to deep gray, fuscous, 
or bluish black, rarely very little pigment present even in the stipe but 
then the epicutis and the cheilocystidia both distinctly and constant- 
jy broom-like, lacerate; hymenophoral trama subirregular; hyphae 
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of the epicutis diverticulate, broom-like, or at least cheilocystidia 
broom-like if the hyphae of the epicutis are smooth, but cystidia 
not necessarily present if the epicutis consists of lacerate hyphae, 

Type species : M. ramealis (Bull. ex Fr.) Sing. 

M. ramealis (Bull. ex Fr.) Sing. (Marasmius, Fr.); M. anthocephalus 
(Sace.) Sing. (Marasmius, Sace.) ; M. semiustus (Berk. & Curt.) Sing. 
(Marasmius, B. & C.); M. opacus (Berk. & Curt.) Sing. (Marasmius, 
Berk. & Curt.) ; M. languidus (Lasch) Sing. (Marasmius, Fr.) ; M. pig- 
mentatus (Bliss) Sing. (Omphalia, Bliss); M. purpureus (Berk. & Curt) 
Marr, (Marasmius, B, & ©.); M. juniperinus Murr.; M. Trabutii (R. 
Maire) Sing. (Marasmius, R. Maire); M. eaespitosus (Pat.) Sing. (Cli- 
tocybe, Pat.) ; M. tricolor (A. & 8. ex Fr.) Sing. (Omphalia, Gillet; 
Marasmius, Kiihn.); M. nigripes (Schw.) Sing. (Marasmius, Fr.,; He- 
liomyces, Morgan; Marasmius subcinereus Berk. & Broome) ; also 
Marasmius pandanicola Henn., at least in the author’s interpreta- 
tion. 

Sect. 5. CALOPODES Fr. (1838 ut sect. gen. Marasmii) (Rame- 
alinae Kithn. p. p.). Characters same as in the preceding section but 
epicuticular hyphae and cheilocystia both non-diverticulate. 

Type species : Marasmius candidus (Bolt. ex) Fr. 

M. albus-corticis (Secr.) Sing. [Agaricus albus corticis Secr.; Ma- 
rusmius candidus (Bolt. ex) Fr.; Collybia, Sing. 1943, non Maras- 
miellus candidus (Bres.) Sing.]. 

Sect. 6. PSEUDOCONIDIOPHORI Sing. (1943 ut sect. Hemimy- 
cenae), Oharacters as in the preceding sections but epicuticular 
hyphae and cheilocystidia branched and the ends of the branches 
capitate and appearing conidia-like. 

M. pseudoconidiophorus (Sing.) Sing. (Hemimycena, Sing. 1938). 

Sect. 7 FIBULAE Sing. (1948) (Aciculae Kiihn. p. p.). Habit deci- 
dedly omphalioid with soft, not tough stipe which is confluent with the 
pilens; lamellae arcuate and distinetly decurrent; pigments in all 
parts of the carpophore (microscopically) orange, but sometimes very 
scanty and sometimes accompanied by a blackish to bluish black 
pigment which is then localized at the umbilicus and the apex of the 
stipe; cystidia and dermatocystidia present, entire, not lacerate; 
hymenophoral trama subregular to subirregular (with a general 
axillar trend but not all hyphae running in the same direction) ; epi- 
cutis not made up of diverticulate hyphae. In deep moss. 

Type species : M. fibula (Bull. ex Fr.) Sing. 

M. fibula (Bull. ex Fr.) Sine (Omnhalia. Oné! 
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M. setipes (Fr. sensu Ricken) Sing. (Omphalia, Ricken ; Mycena fibula 
var. Swartzii Kiihn.). 

Sect. 8. ADONIDI (Kiibn. 1926 ut sectio em. Kiiln. 1938 ut subsect. 
Mycenae) Sing. (1943 ut sect. Hemimycenae). Habit mycenoid to 
almost collybioid (rarely), with soft (neither tough nor fragile) stipe 
which is confluent with the pileus ; lamellae ascendant at first, rather 
narrow ; pigment bright colored (red, orange, pink, yellow) or rarely 
none at all; (pleuro-and cheilo-) cystidia present; cystidia with 
narrow tip; hymenophoral trama regular to intermixed; epicutis 
consisting of diverticulate hyphae; conducting elements (oleiferous 
hyphae) usually abundant. 

Type species : M. adonis (Bull. ex Fr.) Quél. 

M. flavoalbus (Fr.) Sing. (Mycena, Quél.; Hemimycena, Sing.); 
M. foridulus (Fr.) Sing. (Mycena, Karst.; Collybia, Ricken); M. 
adonis (Bull. ex Fr.) Sing. (Mycena, Quél.) with numerous forms and 
varieties ; perhaps also Mycena roseocandida (Peck) Sace., Prunulus 
fusipes Murr., and Prunulus awrantiidiscus Murr- 

Sect. 9, FLOCCIPEDES (Kiihn. 1938 ut sect. Mycenae), Habit col- 
lybioid, with soft (not tough) central stipe which is confluent with the 
pileus ; lamellae initially more or less ascendant, ventricose ; pigment 
dusky, dull-colored (fascons, gray, melleous, yellowish brown); 
{pleuro-) eystidia and cheilocystidia present; cystidia with broad 
neck; hymenophoral trama very regular; epicutis with smooth, 
elongate hyphae, often with dermatocystidia. 

Type species : M. floceipes (Fr.) Sing. 

M. floceipes (Fr. sensn Kauffm., Kiihn.) Sing. (Collybia, Gillet, 
Mycena, Kiihner; Hemimycena, Sing.; Mycena maura R. Maire; 
Pranulus atribrunneus Murr.) ; M. subalpina (Hoehnel sensu Kilner) 
Sing. (Mycena, Hoehnel); possibly also Collybia pseudoclusilis Joss. 
& Konr, (but trama of stipe not metachromatic in clesyl blue mount). 

Sect. 10, ACICULAE (1938 ut sect. Mycenae). Habit mycenoid, 
with soft, central, concolorous stipe which is distinct from the pileus 
{separated by a zone with small elements); lamellae initially more 
or less ascendant, adnate, or with descendant tooth, not ventricose ; 
pigment microscopically yellow, macroscopically orange; cheilocys- 
tidia and (mostly) also (pleuro-) cystidia present ; trama subregular; 
epicutis of the pileus consisting of diverticulate hyphae ; conducting 
lements none, or very few. 

Type species : M. acicula (Schaeff. ex Fr.) Sing. 

M. acicula (Schaeff. ex Fr.) Sing. (Mycena, Quél.); probably also 
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Mycena oregonensis A. H. Smith and M. siskyouensis A. H. Smith, 
both inserted here by Kiihner. 

Sect. 11, HIEMALES Konr. & Maubl. (1924-38 ut sectio Mycenae). 

Habit mycenoid or almost omphalioid, with soft but not always 
fragile stipe which is more or less separated from the tissue of the 
pileus by a differentiated tissne-zone as in sect. Aciculae; lamellae 
ascendant, or horizontal at first, subfree to decurrent; pigment dusky, 
dull (gray, fascous, melleous, blackish) rarely orange to pink or 
lacking (and then the stipe white at the apex in young specimens); 
(pleuro-) eystidia often present; cheilocystidia always present; epi- 
cutis consisting of diverticulate or (rarely) non-diverticulate hyphae ; 
conducting elements none or very few. 

‘Type species : M. hiematis (Osb. in Retz ex Fr. sensu Gillet) Sing. 

Subsection Typici Kiihn. (1938). Lamellae strongly ascendant 
when young, 

Type species : as in the section. 

M. roseipallens (Murr. sensu A. H. Smith) Sing. (Pranulus, Murr.) ; 
M. leptophyllus (Peck) Sing. (Mycena, Sace.); M. olidus (Bres.) Sing. 
(Mycena, Bres.); M. hiemalis (Osb. in Retz ex Fr. sensu Gillet) Sing, 
(Mycena, Quél.). 

Snbsection Omphaliarii Kiihn. (1938). Lamellae not strongly as- 
cendant at first. 

‘Type species : Mycena speirea (Br.) Gillet sensu Kiihner (non Fr.) 
( =Marasmiellus camptophyllus (Berk.) Sing. 

M. camptophyllus (Berk.) Sing. |Omphalia, Sace.; Mycena speirea 
(Fr.) Gillet. sensu Kiihner (non Fr.), nee Hoehnel; Omphalia, Cejp]; 
M. atropapillatus (Kiihner & Mre.) Sing. (Mycena, Kiihn. & Mre.); 
M. phaeophyllus (Kiihn.) Sing. (Mycena, Kiihn.); M. Drepanocladé 
(Sing.) Sing. (Hemimycena, Sing. 1943) ; M. albus (Bres.) Sing. (Om- 
phalia, Bres.); M. margaritifer (R. Maire apud Kiihn.) Sing. (Myce- 
na, Mre.). 


KEY TO THE SPECIES 


‘The author refers to the published Mycena monographs which contain all the 
Marasmielli except sect. Rameales and sect. Subrameales. The latter sections can 
be determined with Kiihner’s Marasmius paper. The methodical determination. 
of the tropical species is still impossible. 


Kithner, R. Le Genre Mycena, Paris, 1938. 
Kiihner, R. Nouvelles Recherches sur le Genre Marasmius. Ann. Soc. Linn. 
Lyon, 79: 1-22. 1936. 
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47. MICROMPHALE Nees ex S. F. Gray 


Nat. Arr, Brit, Pl. 1: 621. 1821, em. Sing. (non sensu Murr.) 


Type species : M. venosum (Pers, ex) S. F. Gray [= M. foctidum 
(Sow. ex Fr.) Sing.] 


‘Syn. : Heliomyees Lév. sensu Sing. (1936), R. Maire (1937) non sensu originali: 
(see Marasmius). 


Characters: Habit of the carpophores strictly marasmioid ; pig- 
ment intercellular, incrusting the walls of certain hyphae; epicutis 
of the pileus (which is often striate or suleate, often umbilicate, 
usually well-colored, thin) little differentiated, with smooth (but in- 
crusted), filamentous, repent hyphae which are either parallel with 
each other or irregularly interwoven ; often imbedded in a mucose 
mass together with the hyphae of the context, or else interrupted 
with air spaces; lamellae adnate to decurrent, subclose to distant ; 
spore print white; spores hyaline, thin-walled, smooth, nonamyloid, 
ellipsoid-oblong or fusoid, or short-ellipsoid ; cheilocystidia not very 
striking, basidiomorphous or in the sbape of the basidioles (fasoid), 
if clavate, often with nodulose or ramosely appendiculate apices and: 
their lower portions and the adjacent subhymenium incrusted by 
pigment ; stipe deep fascons black, or black, or somehow deep color- 
ed, pruinose or glabrous, insititious, central or rarely eccentric ; 
black rhizomorphs sometimes well developed; context tough and 
reviving; trama nonamyloid, often partly gelatinized or with air- 
spaces between the strands of hyphae; all hyphae with clamp con- 
nections; odor usually fetid. On branches and logs, also on living 
organisms, sometimes forming endotrophic mycorrhiza with orchids. 

Development of the earpophores : Unknown in detail. 

Area : Almost cosmopolitan. 

Limits: The gelatinous character of the context and cuticle is of 
somewhat irregular ocurrence in this genus. This genus is closest to 
Marasmiellus sect. Rameales, Collybia, and Marasmius, sect. Andro- 
sacei. 

Marasmiellus. sect. Rameales : It differs from this section in the: 
Pigment, the odor, the more marasmioid habit (due to the darker 
tougher stipe). If there are no black rhizomorphs (which are never 
Present in Marasmiellus), the cuticle or the whole sterile portion of 
the pilens is gelatinized. 
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Collybia ; The fetid odor (somewhat of sauerkraut) and the smooth, 
repent epicuticular hyphae of Micromphale remind one of Collybia 
but this latter genus differs in the non-insititious stipe, the absence 
of the central depression of the pileus, and the absence of either the 
black rhizomorphs or the gelatinous tissue in the cuticle or the 
trama. 

Marasmius sect. Androsacei : This section differs from Micromphale 
in being quite dry (not gelatinized anywhere) and having constantly 
broom-like epicuticular elements (irregular in shape and diverticu- 
late) whereas Micromphale has always smooth, filamentous hyphae in 
the corresponding layer. Aside from that, some species have de- 
monstrably amyloid tissue whereas Micromphale has all tissues 
constantly nonamyloid. 

In Fries’ classification, the species of Micromphale are combined 
with Marasmius which is logical if the tougher species of Collybia 
are included as well as the section Rameales and Subrameales of Ma- 
rasmicllus. The limits of the genus Marasmius in its old delimitation 
have never been clear, and some authors transferred many Collybiae 
to Marasmius and vice versa without any good reason at all. The 
reduction of Marasmius to a natural taxonomic unit and the erection 
of several smaller genera between Marasmius and Mycena on one 
hand, and Marasmius and Collybia on the other, on the basis of ana- 
tomical and chemical characters as proposed in suecessive papers 
since 1936 by the author, has increased the sharpness of determi- 
nation and delimitation. 

‘The genus Heliomyces is characterized in a way to suggest that it 
coincides with what we now call Micromphale. In fact, Singer, and 
later Maire decided in favor of the generic name Heliomyces, in order 
to avoid the creation of a new generic name. However, the typical 
species of Heliomyces in the original sense have all the anatomical 
and chemical characters of Marasmius, and it is rather doubtful whe- 
ther they are actually gelatinous in fresh condition. As was pointed 
out by the editor of the Annales @ Histoire Naturelle when Leyéillé 
published his genus, Heliomyces has no taxonomic value as an auto- 
nomous genus, and must fall into synonymy when treated according 
to the rules of the type concept. On the other hand, the genus Microm: 
phale in the conception of S. F. Gray which is the valid post- 
Friesian presentation has as its largest single element the genus 
that is here called Micromphale, and it has therefore been proposed 
to emend it in this sense. This avoid a nomen novam, and 
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at the same time dispose advantageously of the name Micromphale. 

State of knowledge : The species of this genus have been studied 
very thoroughly by Kiihner and this author. Aside from the five 
species indicated here, there are probably more, especially in the 
tropics. Further type studies on Marasmii will reveal under which 
name they have been described. The development of the carpophores 
is another item that is in need of special studies. 

Practical importance : It is at present difficult to state whether or 
not Micromphale posseses practical importance. It is highly probable 
that the Horsehair disease of the rubber tree (Hevea) in Malaya is 
caused by a representative of this genus. But further taxonomic 
studies on this subject are necessary in order to make the generic 
position of this organism quite clear. 


SPECIES 


Sect. 1. RHIZOMORPHIGENA Sing. (1948). Characters much like 
those of the section Rameales of Marasmiellus but epicuticular hyphae 
(though strongly incrasted by the pigment) nearly non-diverticulate, 
irregularly interlaced, non-gelatinized; stipe black, smooth and 
glabrous, in many cases directly continuing into black, branching, 
horsehair-like rhizomorphs; cheilocystidia nodulose or somewhat 
uppendiculate-branched at the apex, otherwise basidiomorphous ; 
pilens often eccentric. 

M. Westii (Murr.) Sing. (Marasmius, Murr.). 

Sect. 2. PERFORANTIA Sing. (1948). Characters of the preceding 
section but stipe subprainose or opaque, the black rhizomorphs 
little or not developed, the cuticle consisting of parallel, smooth, 
filamentous hyphae which are imbedded in a gelatinous mass ; trama 
beneath it non-gelatinous ; cheilocystidia indistinct ; pileus eccentric 
or more frequently centrally stipitate. 

M. perforans (Hofm. ex Fr.) Sing. (Marasmius, Fr. ; Heliomyces, 
Sing. 1943). 

Sect. 3. GLOEONEMA (Kiibn. utsect. Marasmii, 1934). Characters 
of the preceding section bat absolutely no rhizomorphs ever present ; 
hyphae of the context likewise imbedded in a gelatinous mass. 

‘Type species : M. foetidum (Sow. ex Fr.) Sing. 

MM, foetidum (Sow. ex Fr.) Sing. [Marasmius, Fr.; Heliomyces, 
Sing.; Micromphale venosum (Pers. ex) S. F. Gray]; M. javanioum 
Sing. ; M. saccharophilum (Speg.) Sing. (Omphalia, Speg.). 
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KeY TO THE SPECIES 


A, Cuticle non-gelatinons and stipe glabrous and shining, often eccentric. Flo- 
rida. M. Westit 
A, Not combining these characters. 
B, Context of the piles non-gelatinous ; on fallen needles of conifers in the 
temperate zone. M. perforans 
B, Not combining these characters. 
C. Spores narrow. 
D. On wood ; temperate species. M. foetidum 
D. On Saccharum officinarum in the South Anterican subtropics. 
M. saccharophilum 





©. Spores broad. 5) 


48. FLAMMULINA Karst. 
Symb. Myc. Fenn. 30, Meddlel. Soc. Fauna Flora Feun. 18: 62. 1891. 
Type species : Collybia velutipes (Ourt. ex Fr.) Quél. 


Syn, : Collybidium Earle, Bull. N. ¥. Bot. Gard. 5 : 428. 1909. 
Myzocollybia Sing., Beih. Bot. Central. Abt. B 56: 162. 1936. 





Characters : Habit collybioid; pigment usually present; pileus 
viscid, glabrous, with dermatocystidia; lamellae usually yellowish, 
rounded-adnexed or adnate-sinuate, moderately thin; spore print 
pure white; spores hyaline, smooth, nonamyloid; basidia normal; 
cystidia present on the sides of the lamellae; context fleshy in the 
pileus; hyphae nonamyloid, with clamp connections. On wood. 

Development of the carpophores : Studied in detail by Moss (1923), 
considered as hemiangiocarpous. 

Area : Temperate zones of all continents. 

Limits ; All authors agree about the necessity to separate this 
species from Collybia. What causes doubts is not the separation of 
this genus from other genera — it is almost isolated — but its po- 
sition in the Hemimyceneae. 

State of knowledge : The only species known, is completely 
described. It will be important, in future studies, to define the 
aflinity with other genera more conclusively. If no other species of 
the Hemimyceneae has binucleate spores, and if this character on 
the other hand should be constant in Flammulina, it may Jead to 
interesting conclusions as to the final position of Flammulina, On 
the b: of the known facts. Flammulina fits best between Mi- 








R. Sixcer, The « Agaricales » (Tricholomataceae) 307 


nized enticle, and Macrocystidia, another genus with dermatocystidia 
on the pileus, and pleurocystidia on the lamellae. 

Practical importance: The type species is an excellent edible 
fungus, especially valuable since it forms its earpophores in winter 
when other mushrooms are rare. It may occasionally be a mild wound 
parasite. 


SPECIES 


F, velutipes (Curt. ex Fr.) Sing. (Collybia, Quél. ; Pleurotus, Quél. 
1886 ; Gymnopus, Murr.; Myxocollybia, Sing.). 


49. MACROCYSTIDIA Heim. 
Tred. Mus, Cine. Nat. Barcelona 1 : 127, 1934. 


Type species : M. cucumis (Pers. ex Fr.) Heim 


Macrocystis Heim, Le Genre Inocybe, Paris, p. 71, 1931, non Agardh (1824), 

Naucoria sect. Macrocystis Konr. & Maubl., Icon. Sel. Fung. 6: 200, 
1924-87. 

Agaricus subgenus Hypomnema Britz., Hym. Sidb. 3, Ber. Naturh, Ver. 

Augsburg 27 : 196. 1883. 


Syn: 





Characters : Habit of the carpophores collybioid or almost myce- 
noid ; pigment present; pileus non-viscid, glabrous, hygrophanous, 
campanulate with recurved margin; lamellae subfree, thin; spore 
print ocher-reddish (pink); spores pale stramineous pink under the 
microscope, smooth, attenuate toward the apex, ellipsoid-oblong, 
with simple, slightly thickened wall, nonamyloid; uninucleate ac- 
cording to Kiihner; basidia comparatively small, otherwise normal ; 
cystidia voluminous, ventricose, at first subglobose, later elongate, 
thin-walled, hyaline ; hymenophoral trama regular ; cuticle consisting 
of repent filamentous hyphae with numerous large dermatocystidia 
forming a fragmentary epicutis; stipe central, rigid, but slender, 
without a psendorthiza, glabrous, beset with dermatocystidia; con- 
text colored, not tough in the pilens, without gelatinized portion; 
trama nonamyloid; hyphae with clamp connections. On herbaceous 
humus sticks, and wood. 

Development of the carpophores : Unknown. 

Area: Temperate and subtropical zone, especially in Europe and 
South America. 

Limits: A rather isolated genus among all groups of agarics, but 
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with all the characters of this tribus and hardly related to any forms 
of the Cortinariaceae where it is sometimes placed. 

State of knowledge : The two species described have been complete- 
ly studied by Heim and the author. A third species remains un- 
published up to the present date. 

Practical importance : None. 


SPECIES 


M. eucumis (Pers. ex Fr.) Heim [Agaricus, Fr. ; Naucoria, Gillet; 
Macrocystis, Heim; Nolanea pisciodora (Cesati) Gillet; Agaricus 
picens Kalchbr.]; M. carneipes (Speg.) Sing. (Omphalia, Speg.); M. 
spec. ined. (Argentina to Pera). 


50. PHAEOMYCENA Heim 


Rev. Mycol, 10: 25. 1945 (1946), nom. subnud. ; Bull, Soc. Myc. Fr, in 
print (2). 


‘Type species : A. aureophylla Heim, 

Characters : Habit of the carpophores collybioid ; well pigmented 
with a bright pigment, or little pigmented ; pileus subviscid or almost 
ary ; epicutis a thin layer of elongate, repent, smooth hyphae cover: 
ing a hypodermium of vesiculose or swollen, fusoid, large hyphae, 
some of them with pigment bodies in their interior in dried material ; 
lamellae subsinuate-subdecurrent or adnato-decurrent, intervenose 
and rather thick ; color of the spore print unknown ; spores under the 
microscope hyaline but with a stramineous endosporium (in NH,OH), 
nonamyloid, thick-walled, not metachromatic in cresyl blue stains 
but the whole interior of the spore becoming deep blue by this dye, 
ellipsoid, with or without suprahilar depression, without germ pore, 
almost smooth but with an ornamentation like that of Crepidotus, 
sect. Hehinosporae, i. e. heterogeneous in the outer layer of the wall 
and obseurely punctate when focussed at the upper surface, at least 
in P. albidula; basidia somewhat thick-walled; 4-spored; cystidia 
none or (2) present; hymenopboral trama consisting of an axillarly 
arranged, non-gelatinous melleous mediostratum and a very broad, 
strongly gelatinous hymenopodium (at least in P. albidula), all tramal 
hyphae thin to very thin, especially in the hymenopodium where 





R, Sixcun, The « Agaricales > (Trickolomataceae) 309 


toward the basidia, slightly divergent at a nearly right angle in 
many cases; stipe central, solid to stuffed or somewhat hollow, with 
thickened base, consisting of thick-walled, intermixed hyphae ; con- 
text of the pileus also with many thick-walled hyphae, all hyphae 
nonamyloid. On wood or on the soil. 

Development of the carpophores : Unknown. 

Area: Tropies of America (Antilles) and Africa (Madagascar) ; 
perhaps in North America. 

Limits: This genus is very well separated from all other genera 
of the Tricholomataceae, but somewhat ambiguous between that fami- 
ly and the Orepidotaceae. Microscopically, Phacomycena is much 
closer to the latter family whereas macroscopically it is closer to the 
Tricholomataceae. Further evidence probably decide on its final 
position in the classification. If the species described as Mycena cine- 
varia A. H. Smith from Washington, U.S. A. belongs here, a re- 
lationship with Fayodia would be probable. 

State of knowledge : The type species is better known macroscopi- 
cally since a complete description has been made by R. Heim, l. ¢. 
‘The second species, P. albidula is better known microscopically. 
Both are in need of some additional information on the presence of 
clamp connections, chemical characters, exact color of the spore 
print, ete. 

Practical importance : None. 











SPECIES 


P. aureophylla Heim; P. albidula (Pat.) Sing. (Collybia, Pat.); 
possibly Mycena cineraria A. H. Smith. 


51. LACTOCOLLYBIA Sing. 
Schweiz. Zeitschr. Pilzk. 17: 16 (reprint-pagination), 1939. 


Type species : L. lacrimosa (Heim) Sing. 

Characters : Those of Collybia, but with very numerous and striking 
gloeovessels (PI. XVIII, 3) and gloco-cystidia (PI. XXI, 3), or latiei- 
fers and pseudocystidioid prolongations of the latter; pigment mostly 
insignificant; stipe often eccentric and oblique; latex often present. 
On rotten wood and on living Cycadineae, also on living Angiosper. 
‘mae, 
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Development of the carpophores : Unknown. 

Area : Tropical and subtropical, one species introduced in Euro- 
pean greenhouses. 

Limits : This genus is clearly delimited, not so much by its latex 
(which is present only in the type species) as by the abundance in 
conducting elements which are definitely of the gloeo-type in two 
species, They are lacticiferous in the type species. Lactocollybia is 
ona much higher level than the genus Collybia. It has therefore 
been transferred to the Hemimyceneae. Among the genera of this 
tribus, the Lactocollybiae are closest to the genus Marasmiellus 
from which they differ in the anatomy of the cuticle, and the abun- 
dance of conducting elements which are not found in comparable 
forms among the Marasmielli. However, there are forms with rather 
prominent conducting elements among the latter genus, and some 
of the white species are close, in habit, to the non-lactescent white 
species of Lactocollybia. 

State of knowledge : The type species is macroscopically well 
known, and enough is known about its microscopical characters to 
make its position in Lactocollybia certain. The other two species are 
completely known both macro- and microscopically. 

Practical importance : The damage done to the hosts of the species 
growing parasitically on live Cormophyta is difficult to estimate. The 
eycads in the Botanical Garden in Leningrad where L. cycadicola 
oveurs year after year, did not seem to be seriously injured. 


SPECIES 


Species with latex : L. lacrimosa (Heim) Sing. (Mycena, Heim). 

Species without latex : on Cycadineae : L. cycadicola (Josserand) 
Sing. (Collybia, Josserand). On Angiospermae : L. Angiospermarum 
Sing. 


Reduced series : 52. CYMATELLA Pat. 


Bull. Soc. Myc. Fr. 15: 193. 1899. 


Type species : C. marasmioides (B. & C.) Pat. 

Characters : Habit cyphelloid (pezizoid); pilens glabrous, thin, 
with an epicutis of diverticulate hyphae in the manner of the Maras- 
miellus, sect. Rameales ; hymenophore none, hymenial surface smooth 
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lindric to obovate, medium sized (8-9 X 3-3.7 p in the type species) ; 
stipe rather tough, variously attached to the pileus, thin and dark 
colored, not shining, insititious; trama of the pilens hyaline, con- 
sisting of hyphae which are thin-walled to moderately thin-walled 
at places, running in parallel strands, often especially in the hypo- 
dermium, incrusted with a deep brown pigment, filamentous, clamped, 
nonamyloid. On rotting wood, twigs and dead ferns. 

Development of the carpophores : Unknown. 

Area: Antilles. 

Limits: This genus comes close to Marasmiellus, sect. Rameales 
from which it differs in the complete absence of a hymenophore. ‘The 
authentic material of O. marasmioides has no good spores (most are 
now collapsed) but the specimen is perfectly fertile; the type also 
shows an abundance of mature spores. Therefore, these species are 
not immature stages of Jamellate forms. It is true that some species 
of Marasmiellus occur smooth to venose hymenial surface but it 
appears that the hymenial surface of the Rameales is never quite 
smooth —and this is the section that comes closest to Cymatella. Aside 
from that, Oymatella, also differs from Marasmiellus by the extremely 
‘small size of the carpophores (up to 2 mm in diameter). It is probably 
the best solution to consider Cymatella and Marasmiellus as closely 
related but generically different at least as long as no traly inter: 
mediate forms have been discovered. 

State of knowledge: All three species have been studied by the 
author in addition to previous investigations by Patouillard and 
Burt. The genus has been divided into two sections, the first of 
which is called Typicae by Patouillard. The second is based on the 
genus Discocyphella Henn. in Warburg’s Monsunia 1: 43. 1900. No 
specimens are available for study of the type species of Discocyphella, 
D. marasmioides Henn. = Oymatella Henningsii Pat. Unless further 
studies prove Patouillard’s and Hoehnel’s (Sitz.-ber. Ak. Wiss. Wien 
119: 12. 1910) point that this species is congeneric with Cymatella, 
it must be disregarded. 

Practical importance : Probably none. 













SPECIES 


0. minima Pat.; 0. marasmioides (Berk. & Curt.) Pat. (Craterellus, 
B. & C.); ©. pulverulenta (Berk & Curt.) Pat. (Craterellus, B, & C.). 
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Reduced series : 53. FLAGELLOSCYPHA Donk 
apud Sing., gen. nov. *. 


Type species : Cyphella minutissima Burt [= Flagelloscypha minu- 
sima (Burt) Donk}. 

Characters : Habit of the carpophores eyphelloid (pezizoid), outside 
of the eup covered with hyaline, thick-walled, thin, nonamyloid hairs 
which are inerusted with erystals of calcium oxalate (insoluble in 
acetic acid, soluble in HCland HNO,); spores hyaline, medium sized, 
cylindric, or amygdaliform, ete., nonamyloid; basidia medium-sized, 
4-spored; cystidia none; hyphae of the trama with clamp connections, 
nonamyloid; subhymenium present but indistinctly delimited. On 
herbaceous stems and on the cortex of trees, on leaves, ete, 

Development of the carpophores : Unknown in detail. Young dried 
specimens are a globose mass of hairs enveloping the hymenium. 

Area : Probably nearly cosmopolitan. 

Limits : This genus is sharply separated from all other cyphelloid 
genera by the characters of the hairs which according to the author's 
investigations, are chemically quite different trom those of Lachnella 
and Merismodes. This refers it to this tribus where it seems to come 
closest to Marasmiellus. The latter genus contains a group of species 
(around M. crispulus) which has a tendency to produce mature hy- 
menia on smooth or nearly smooth surfaces, and hairs on the sterile 
surfaces, These hairs are likewise nonamyloid. A further reduction 
of forms of this general type would perhaps lead to species like the 
Flagelloseyphae. 

State of knowledge: The species immediately involved have been 
studied by Donk, Heim, Burt, and the author. The diagnosis given 
above is based on the type species and the data published by other 
authors on the additional species. The taxonomy of this group seems 
to be somewhat difficult (see Heim, Treb. Mus. Ciéne. Nat. Barcelona 
15: 56. 1934). Ii is not known whether these species are specific in 
regard to their habitat, but a certain degree of specificity may be 
expected. 

Practical importance : Probably none. 





“ Carpophoris cyphelloideis, erinibus dense tectis non-amyloideis crystallis inerus- 
tatis, albis ; disco levi acystidiato ; sporis hyalinis, levibus, non-amyloideis, medio- 
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SPECIES 
F. minutissima (Burt) Donk (Cypbella, Burt) ; probably also Cyphel- 
la punctiformis (Fr.) Karst.; Cyphella abieticola Karst., and Oyphella 
cruciformis (Batsch ex) Fr.,at least in the sense of Pilat (see Bull. 
Soc. Myc. Fr. 49: 47, pl. VIL, fig. 1-3. 1933). 


Reduced series : 54. PHYSALACRIA Peck 
1882. 


Bull, Torr, Bot. Cl. 1 
Type species : P. inflata (Sehw.) Peck 


Syn. : Koagarieus Krieger, Md. Acad. Se. Bull. 3: 8. 1923. 
Baumannietla Henn., Engler’s Bot. Jahrb, 22: 543. 1895 (sec. Corner). 





Characters : Habit of the carpophores physalacrioid, i.e. the pilens 
is deformed to a globose or irregularly inflated, hollow club which 
is terminal on a short, thin, tough stipe, the latter not: subject to 
negative geotropism; hymenium in irregular fragments but concen- 
trated mostly in the areas of the piles that are directed against the 
ground; sterile surfaces often made up by branched or diverticnlate 
hyphae; pigment none, or yellow; spores hyaline, moderately large, 
ellipsoid to oblong or ovoid, smooth, thin walled, nonamyloid ; basi- 
dia 4-spored, or 2-spored, chiastie (according to Baker's figures); 
basidioles fusoid or subfasoid, later clavate; pseudoparaphyses and 
cystidioles acute; ymetuloids not b'ue with cresyl blue, often in- 
crusted, sowewhat thick-walled, deep-rooted : subhymenium well de- 
veloped ; stipe consisting of somewhat thick-walled, parallel hyphae 
which are elongate in the mature carphophore, with or without 
dermatocystidia; all hyphae and the elements of the hymenium as 
well as the covering layers of the sterile portions of the earpophore 
nonamyloid; hyphae with clamp connections. On dead and living 
plant tissue, most frequently on logs. 

Development of the carpophores : Gymnocarpous (see McGuire, Myco- 
logia 31: 436. 1939, and Baker, Bull. Torr. Bot, Cl. 68: 266-270, 
figs. 1-23. 1941). 

Area: Tropical and temperate North America". 








" One species, P. tuba, was reported from Spain by R. Heim (1934). This is 
evidently not a typical Physalacria but belongs to the Clavariaceae, in the neigh- 
borhood of Clavaria pyridata. It is outstanding in being simple. This view is 
shared by M. A. Donk. — This genus was subsequently published by Doty 
(Lloydia 10 : 38. 1947) who named it Clavicorona. 


su LILLOA XXII (1949) 


Limits : No difficulties can be foreseen in the delimitation of this 
genus. 

State of knowledge : Some of the species have been studied by G. 
A. Baker (1. ¢,) and the author (ined.). These are indicated below. 

P. inflata (Schw.) Peck ; P. orinocensis Pat. & Gaill.; P. Langloisii 
Ellis & Everh. (P. aggregata Martin & Baker); P. andina (Pat. & 
Lagerh.) Pat. (P. orinocensis var. andina Pat. & Lagerh.); P. tenera 
Sydow; P. Sanctae-Martae Martin & Baker apud G. E. Baker. 


KRY TO THE SPECIES 


For a key to the species of Physalacria see G. E. Baker, 1. ¢. 


Tribus MARASMIEAE Fayod 


Prodrome, Ann, Sc, Nat., Bot, VII. 9: 840. 1889 (Marasmiés), em.; Henn, 
in Engl. & Prantl, Nat. Pfl.-fam. 1" 2. 1898, 





Type genus : Marasmius Fr. 


Syn. : Mycenés Fayod, 1. 0., p. 310; Myceneae, R. Maire, Publ. Junta Cidne. Nat, 
Barcelona, p. 56, 1933. 





Characters : Basidia normal, i.e. devoid of earminophilous granu- 
losity ; habit ot the carpophores usually mycenoid, mycenoid-maras- 
mioid, collybioid-marasmioid, omphalioid, omphalioid-marasmioid, or 
rarely more or less pleurotoid (but then the earpophores very small, 
thin, and with typical Marasmius-stipes, or else — if astipitate — 
with pseudoamyloid epicuticular pilose covering), or reduced to cup- 
shaped (pezizoid) carpophores, or to stereoid (stipitate) earpophores 5 
epicutis of the pilens (in the cup-shaped forms — outside layer of 
the cups) often containing psendoamyloid or amyloid elements, or 
else it is a hymeniform layer from which long hairs or dermatocysti- 
dia arise, or else it is a monostratons or polystratous epithelium ; if the 
epicutis is not as just described, the trama of the pileus and/or the 
spores are amyloid ; trama rarely somewhat gelatinized, usually con- 
sisting of thick-walled (and then context usually tough) or thmwalled 
(and then context usually fleshy-fragile) hyphae; black rhizomorphs 
present or absent, if present — trama of the pileus amyloid ; hyphae 
usually with clamp connections, at least in tne normal forms; latex 
present or absent, if present, trama of the pileus amyloid. On a great 
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frequently on wood, foliage, dead herbaceous stems, on sand and 
humns, fern-rhizomes, ete., alsoin deep moss, not parasitic on other 
fangi; sclerotia none. 

Note: This tribus is the logical continuation of the tribus Hemimyce- 
neae, and all genera are directly or indirectly related to the genus Ma- 
rasmiellus or one of the allied genera. The main difference between this 
tribus and the preceding one is chemical, i.e. the species without any 
amyloid reaction anywhere belong to genera that are considered as 
part of the Hemimyceneae. However, there is a small number of excep- 
tions. The author has not inserted in the Hemimyceneae three groups 
of species that, according to this definition actually should be put 
there. 1) the section Alliati of the genus Marasmius (and several 
isolated species of Marasmius); 2) the genus Pseudohiatula which is 
related to the Marasmii indicated under (1), and finally: 3) a few 
Mycenae which are closely related to species of Mycena with strong 
amyloid reaction, yet do not give this reaction, or a very weak one, 
in their spores and in the trama. In addition, a species without any 
hymenophore but otherwise very similar to the species of Marasmius, 
Alliati, in its anatomy as well as in its negative iodine reactions, is 
logically kept here instead of in the Hemimycenae. 











KRY TO THE AGARICOID GENEKA 


A. Spores nonamyloid ; carpophores reviving after they have dried out if re- 
moistened in situ ; epicatis consisting of a palisade or a hymenium of psendo- 
amyloid or amyloid hairs, or of diverticulate irregular elements, or of an 
epithelium; habit collybioid, marasmioid, or pleurotoid, —_Marasmiinae, p. 397 

B. Epicutis nonamyloid and also ordinarily not pseudoamyloid ; trama 
amyloid or nonamsloid. 
C. Epicutis consisting of a hymeniform layer from which long hairs or 














dermatocystidia arise but pileus not pilose macroscopically ; spores 
rather small; eystidia present; clamp connections often absent ; 
trama nonamyloid. 55. Preudokiatula, p. 318 
©. Epicutis different. 56. Marasmius, p. 321 


B. Epicatis pseudoamyloid or amyloid ; trama nonamyloid. 
D, Mabit collybioid or marasmioid ; stipe present (though sometimes 
eccentric) ; spores never pseudoamsloid ; eystidia not psendoamsloid, 
57. Crinipellis, p. 334 
D. Habit decidedly plenrotoid ; either spores (at least some of them) 
or eystidia pseudoamsloid. 58. Chaetoealathus, p. 340 
A. Spores amyloid, or else epicutis not as described above ; habit never pleuro- 
toi. Myceninae, p. 346 
E. Spores nonamyloid, trama amyloid ; pileus with an epicutis consisting of 
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smooth, hyaline, filamentous, repent hyphae, or of similar but diverticn- 
late hyphae, or with some irregularly arranged dermatocystidia on the 
dise. 
F. Pilens covered with a pellicle, or with a gelatinous layer ; stipe also 
often covered with a pellicle, or else arising from a pedestal (disc) ; 
epicutis of the pileus often made up of divertieulate hyphae, 


(see Mycena) 
F, Pileus not covered with a pellicle ; pedestal (dise) none ; hyphae of 
the epicntis smooth. 66. Poromycena, p. 368 


E, Spores amyloid ; trama amyloid or nonamyloi 

G. Trama amy! t least slightly so (never with smooth epicuticular 
hyphae and at the same time with nearly nonamyloid trama). 

65. Mycena, p. 350 








G. Trama nonamyloid. 
H. Hyphae of the epicutia repent, little branched, and smooth ; 
dormatocystidia, hairs, or erect elements that form a palisade or 
hymenium absent; thick-walled hyphae of a velar layer also 
absent, 

I. Lamellae very narrowly adnexed or subfree ; spores minute 
and cylindric (not more than 5 # long). 67. Bacospora, p. 366 
1, Lamellae decurrent or at least broadly adnate, or else hyme- 

nophore not lamellate. 

J. Hymenophore lamellate. 

K. Pigment of the cuticle of the pileus dusky, dull 
colored (gray to black, umber, creamy-cinereous, ete.) 
or none; hyphae of the cuticle usually distinetly 
radial in arrangement; hyphae of the hymeno- 
phoral trama oot inerusted with ferragivous brown 
pigment; stipe uot strongly cartilaginous or tough 
as in Marasmius ; spores usually short-ellipsoid to 
subglobose or globose, more rarely Some more elon- 
gate spores present in a print together with short 
ones, with somewhat thickened more or less com- 
plex wall which is partly or entirely strongly amy- 
loid ; cystidia absent or present. 

63. Fayodia, p. 347 

K. Pigment rather bright colored ; hyphae of tho 
cuticle more or less radially arranged ; hyphae of 
the hymenophoral trama with incrusting pigment ; 
stipe strongly cartilaginous, or wugl: as in Maras- 
mius, and often with a bright colored strigose 
tomentum at the base; spores ellipsoid to ellipsoid- 
oblong, always with thin, simple, smooth wall; 
cystidia always present on the sides of the lamellae 
but not always very conspicuous. 

68. Xeromphatina, p. 367 
J. Tivmmiasehowe weeekd Gf ellcas lateral: eee Bavclenhta)- 
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H. Hyphae of the epicatis not consisting of repent, little branched 
hyphae (or not exclusively so), or a velar layer consisting of 
thickwalled hyphae present, hymenophore lamellate, more rarely 
venose (if strongly poroid, see Filodoletus). 

L, Elements of the epicutis narrow; carpophores reviving 
after having dried out and remoistened in situ; hyphae of 
the trama very thick-walled, at least many of them ; habit 
of Xeromphatina or Flammulina. 69, Heimiomyces, p. 369 

L. Elements of the epicutis broad, often balloon-shaped, or 
narrow, and then pilose or with short branches; habit of 
Omphatina or Mycena or a small Inoeybe, or one of the white, 
omphalioid Marasmielli ; walls of the hyphae of the hymeno- 
phoral trama thin to very thin. 

M. Velar layer (consisting of thick-walled hyphae) absent; 
hymenophore never venose. 

N. Epicutis consisting of broad, often balloon-shaped 
elements, which are homologous with the cheilocys- 
tidia ; they are more‘or less erect forming a hymeni- 
form layer or a palisade, or fragments of such 
structures. 64. Hydropus, p. 349 

N. Epicutis different. 

0. Epicutis with long hi 
adnexed. (s 

0. Epicntis different. (see Mycena) 

M. Velar layer consisting of thick-walled hyphae present ; 
hymenophore more or less venose ; pigment none ; trama 
very thin. 62. Delicatula, p. 346 


















j lamellae narrowly 
Leucoinooybe, p. 373) 






KEY TO THE REDUCED GENEKA 
A, Habit of the carpophores marasmioid-stereoid. 59. Hymenogloea, p. 342 
A. Habit of the carpophores pezizoid. 
B. Hairs well separated from the hypotrichial layer. 60. Lachnella, p. 343 
B. Hairs not well separated from the hypotrichial layer, the lower portion 
of the hairs nonamyloid, the upper half slowly and slightly pseudoamyloid. 
61. Meriemodes, p. 345 


Subtribus MARASMIINAE Sing. 


Spores nonamyloid or somewhat pseudoamyloid; hyphae amyloid or 
nonamyloid; cystidia present or absent, if present — nonamyloid or 
psendoamyloid; elements of the epicutis pseudamyloid or nonamy- 
loid; epicutis never consisting of smooth, repent, hyaline, fila- 
mentous hyphae. 

Note: The heterothallie strains of the Marasmiinae are ordinarily 
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clamped at the septa. Only the majority of the genus Pseudohiatula 
and one species of Marasmius are known to be constantly clampless. 

The Marasmiinae consist of a normal agaricoid series, and a 
reduced series, just like the preceding tribus Hemimyceneae. The 
reduced genera are much like those of the Hemimyceneae, but no phy- 
salacrioid form has been observed, It is conceivable that the reduced 
forms indicated here are not the only ones in existence. The family 
Oyphellaceae is in need of a monographic treatment that will bring 
out those forms that are not aphyllophoraceous in their affinities but 
rather reduced forms of other groups, especially the Agaricales. The 
two cyphellaceous genera indicated here are especially remarkable 
for their hairs which are so strikingly similar to those of Crinipellis 
and Ohaetocalathus, 

Type genus: Marasmius Br. 


55, PSEUDOHIATULA (Sing.) Sing. 
Notulac Crypt. ¢ Sect. Crypt. Ae. So. U. 8.8. R. 1-12: 8. 1938. 
‘Type species : P. Cyatheae (Sing.) Sing. 
Syn. : Mycena, Subg. Pseudohiatula Beih. Bot. Centralbl. 56 Abt. B: 165, 1936. 


Characters: Habit of the carpophores mycenoid or collybioid ; 
pileus non-viseid, convex, without macroscopically visible hairs, but 
under a lens or under the microscope, hairs or dermatocystidia very 
conspicuous, projecting from among elements that form a hymeniform 
epicutis; pigment of the cuticle sepia to fuscous, yellowish-ocher- 
melleous, or none; hymenophore lamellate; lamellae not decurrent ; 
spore print pure white; spores hyaline, smooth, nonamyloid, small, 
piriform, ellipsoid, subcylindric, or ovoid, thin-walled ; cystidia 
present on the sides and on the edges; hymenophoral trama regular 
or subregular; stipe thin and cartilaginous, somewhat tough in some 
specimens, often provided with a psendorrhiza, beset with dermato- 
cystidia; context of the pileus very thin, fleshy-soft when fresh ; 
trama nonamyloid, consisting of hyphae without clamp connections 
in the temperate species, sometimes with clamp connections in the 
tropical species but even there the clamps very scattered. On living 
and dead Pterodophyta, on cones of conifers and on fallen fruits ot 
Magnolia, also on decaying wood and bark of tropical trees. 


PS Le eS ee ae eae, 
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Area : Cosmopolitan as a genus, but the single species with smaller 
characteristic distribution. 

Limits: The limits of this genus are easy to determine, and the 
group circumscribed by them is undoubtedly a natural unit. Yet, it- 
has been claimed that these species are either part of older genera, 
or even part of sections of older genera. In the light of the chemical 
and anatomical characters of these species, their former insertion in 
Mycena or Oollybia is now out of question. However, Kiihner’s 
suggestion — to consider them as belonging in the genus Marasmius, 
near section Alliati, —is worthy of consideration, because, undoubted- 
ly, this is the group of agurics most closely related to the species 
of Pseudohiatula, There are, in the author’s opinion, enough macro- 
scopical, microscopical, and cytological characters to warrant a ge- 
neri¢ separation of these species. The anatomy of the cuticle of the 
pileus is sufficiently different in both genera to distinguish them 
sharply on this basis, and the appearance as well as the consistency 
is also sufficiently different to cause Fries, Ellis, Patouillard, and 
Singer to describe their species of Pseudohiatula not in Marasmius 
but in Collybia, or Mycena respectively. In fact, when studied in 
fresh condition, none of these species is really tough in the pileus 
but rather soft and in some eases so thin and transparent that they 
suggested Hiatula (to Lebedeva, 1922); none of the species of Psew- 
dohiatula is able to revive when remoistened after drying out in situ. 
The substratum and the absence of clamp connections are also very 
specific in the temperate species of the genus which are the dnly 
ones that, by the habit and consistency —even though they are 
different from that of Marasmius, sect. Alliati— are at least compa- 
rable with Marasmius. On the other hand, the tropical species, are 
even less comparable with the Marasmii in the external characters. 
Summing up, we may say that the hiatus between Psendohiatula and 
Marasmius, sect. Alliati, is sufficiently marked, and — unless truly 
intermediate species are discovered in the future — Pseudohiatula 
must be considered as generically autonomous. 

Pseudohiatula differs from Xerula in the smaller spores, the ab- 
sence of hairiness and furfaraceous-floccose particles on the pileus; 
from Oudemansiella in the absence of mucous layers in the cuticle 
and in smaller spores. Undoubtedly, these two genera are also related 
to Pseudohiatula but its closer affinity with Marasmius sect. Alliati 
makes it advisable to refer the genus to the Marasmieae rather than. 
to the Homimyceneae. 
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State of knowledge: The species belonging in this genus are all 
well known; but perhaps more species will be discovered later. The 
tropical species do not seem to present any taxonomic difficulties at. 
present, but the temperate species, in spite of repeated special 
studies, are still a difficult group. 

Practical importance: The temperate species are all edible, and, 
where growing in large quantity, the pilei recommend themselves 
by a delicate flavor (though slightly bitter in very old caps) in soups, 
sauces, ete, They are especially valuable because of their unusual 
time of fruiting — winter and early spring when most other mush- 
rooms are unayailable. It does not seem that the species on living 
Oyathea damages the plants attacked to an appreciable degree. Plants 
where the carpophores appeared in regular intervals were not visibly 
weaker than plants without fungus infection. It is quite possible 
that the fangus decomposes mainly dead material accumulating on 
the surface of the rhizomes. 








SPECIES 


P. Cyatheae (Sing.) Sing. (Mycena, Sing. 1936); P. irrorata (Pat.) 
Sing. (Collybia, Pat.); P. conigenoides (Ellis) Sing. (Collybia, Sac 
P. esculenta (Wulfen apud Jacq. ex Fr.) Sing. (Collybia, Quél.; Ma- 
rasmius, Karst.) consisting of ssp. typica (Sing. 1943); ssp, Pini 
(Sing. 1943) [= Marasmius conigenus (Fr. sensu Fayre) Favre]; a 
third subspecies or autonomous species is known under the binomial 
Marasmius tenacellus (Pers. ex Fr.) Fayre; Mycena pubescens (Murr.) 
Murr. seems to be very close to P. irrorata (Pat.) Sing. 








KRY TO THE SPECIES 


A. Cystidia and dermatocystidia broadly obtuse-rounded at the tip, often subca- 
pitate and never acute ; on various substrata. 

B. Elements making up to the epicutis of the pileus, at least partly, or at 
least a large number of them, pigmented by a brownish intracellular 
pigment; the hairs among them 130-230 x 19-24 »; on rhizomes of Cya- 
thea in greenhouses. P. Cyathea 

B. Cuticle not as above ; not on rhizomes of Cyathea. 

C. Tropical species (Antilles) ; clamp connections sometimes present. 
P. irrorata. 


Bee aa 
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D. On «cones » of Magnolia ; temperate (warm) zone and subtropies 
in North America ; without pigment. P. conigenoides 
A, Cystidia and dermatocystidia rather acute; on pine cones (Pinus silrestris, 
P. nigra, P. mugho) in Europe (perhaps in North America and Northern Asia). 

« Marasmius » tenacellua 





56. MARASMIUS Fr. 
Gen, Hymen., p. 9, 1836. 


Type species : M. rotula (L. ex Fr.) Fr. 





Syn. ¢ Heliomyces Lév. Ann, Se. Nat, WI. 2: 117, 1844 (type: H. elegans Lév.). 

Androsaceus Pat., Hymen, Eur., p. 105. 1887 [Marasmius androsaccus 
(L, ex Fr.) Fr.) 

Chamacceras Reb, ex O, Kuntze, Rev, Gen, Pl. 3*: 454. 1898 [Marasmiue 
androsaceus (Li. ex Fr.) Fr.J- 

Mycenitis Earle, Bull. N. ¥. Bot. Gard. 5: 414, 1909 (Marasmius altiaceus 
(Jacq. ex Fr.) Fr). 

Scorteus Barle, Bull. N. ¥. Bot, Gard. 5: 415. 1909 (Maras 
(Bolt. ex Fr.) Fr.). 

Collybiopris (Sehriiter) Es Y. ¥. Bot, Gard. 5: 415, 1909 

Marasmius sect, Collybiopsis Schriter, in Cohn, Crypt, Fl. Schles, 3°: 559. 
1889. [Marasmius alliatus (Schaef, 6x) Schréter). 

Polymarasmius Murr., N. Am. Flora 9: 286, 1915 (Marasmius multiceps 
Berk, & Curt.) 











oreades 











Characters; Habit marasmioid, i. e. collybioid or mycenoid, or all 
most omphalioid with tough, reviving consistency, especially in the 
stipe which is often dark colored and string-like or horse-hair-like; epi- 
cutis of the pileus consisting of irregular (and then always diverticu- 
Jate), or hymeniformly arranged elements or an epithelium, but among 
these elements no differentiated hairs or dermatocystidia projecting ; 
the epicuticular elements not or slightly psendoamyloid in very old 
carpophores ; often, the upper extremity of the epicuticular elements 
beset with narrow appendages, which are erect like sterigmata and 
give these bodies a broom-like appearance (broom-cells PL. XII, 25 








" Earle indicates Marasmins rameatis as the type species of Collybiopris, How- 
‘ever, this genus is merely a new statas of Marasmius sect. Collybiopsis Schroter. 
ML. rameatis is then an ineptly chosen lectotype of the Schréterian section, and the 
lectotype should be changed to Marasmius alliatus (Schaeff. ex) Schroter which 
ig a synonym of AL. scoredonius (Fr.) Fr. This change is necessary in order to 
make the type species comply with the diagnosis of both Schréter’s and Earle’s 
dtiagnoves, and also in order to keep the genus Collybiopsis from upsetting go- 
heric names in related groups (Marasmiellus, etc.). 
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XIII, 2); spores hyaline, thin-walled, rather variable in size and shape, 
the shape variable within a single section (cylindric or ellipsoid 
spores being most common), and the size often very variable within 
a single species (especially in the species with large, narrow spores), 
smooth, from subglobose to clavate, ellipsoid or cylindric, or in the 
shape of the conidia of Fusarium, with simple, nonamyloid wall; 
basidia normal ; eystidia or cheilocystidia or both usually present, 
the cystidia on the sides of the lamellae often thick-walled ; basidioles 
fasoid ; stipe cartilaginous-tough or cartilaginous-string like, or horse- 
hair-like, sometimes arising from black rhizomorphs (as in some 
Micromphales), attached to the substratum with rhizoid-like fibrils, or 
small pseudorrhizas, or at least somewhat lacerate and fibrous at the 
base, or else insititious, without a dise at the base, and without latex 
when wounded; context often containing thick-walled hyphae; all 
hyphae with clamp connections, amyloid or nonamyloid, if nonamyloid 
epicutis usually consisting of globose cells. On a wide variety of 
substrata, on sand, forest soil, on soil in fields, lawns, ete., on foliage 
or needles, on dead or living wood and other plant tissues, especially 
stems and grass roots, bamboo, ete. 

Development of the carpophores: Hemiangiocarpous in at least 
several species. 

Area: Cosmopolitan; more species are known from the tropics 
than from the temperate zones, and more in America than in Eurasia. 

Limits: As for the limits of this genus, the reader is referred to 
the corresponding paragraphs in several other genera (Marasmiellus, 
Pseudohiatula, Mycena, Crinipellis). 

State of knowledge : The European species have been studied care- 
fally and systematically by R. Kiihner who has contributed several 
valuable new characters (1934), anatomical as well as chemical. The 
author has studied 66 species, especially American and tropical 
forms, also some species from Central and Eastern Asia, Africa, ete., 
using all the criteria introduced by Kiihner in orderto find out whether 
or not these criteria would also hold for extea-European material. 
It is reassuring to find that none of the type specimens examined 
from all these different regions tend to make Kiihner’s classification 
obsolete. They all fit well into the scheme as outlined by Kiihner *’, 





 Kithner’s classification has been proposed without due regard to the conser- 
vation of published sectional names. The names proposed by him do not take 
advantage of the names already published as sectional names in the genus Maras- 
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and subsequently adopted by Konrad and Maublane, and Singer. 
This classification (with some slight changes, mainly necessary in 
order to comply with the rales and recommendations of the Inter- 
national Rules of Nomenclature) is consequently considered as well 
tested and acceptable. This does not mean that the knowledge of the 
taxonomy of the genus Marasmius has progressed to the point where 
it is easy to determine the species. Naturally, the European species 
present the least difficulties at present. The North American and 
North Asiatic species follow. The South and Central American 
species are next, due to the large number of type specimens that could 
be restudied, and to the extensive collecting that has gone on in the 
West Indices and in Brazil. The species from Africa, East Asia and 
Malayasia, Australia and Polynesia are at present most difficult, and 
any effort in the direction of a monograph should take this situation 
into considerationwith the aim of remedying it. The study of Maras- 
mius requires much skill and patience in the observation of the ana- 
tomical data and the iodine reactions, yet the specimens can be pre- 
served in a very satisfactory manner, and are usually plentiful. 
However, it is most important to gather material with notes on the 
colors since some of them are perishable on drying. Another incon- 
venience is the frequency of sterile material which is unique in this 
tribus and can only be compared with the situation in the Lentineae 


mius, Fries divides the genus Marasmius in two subgenera, Collybia Fr. and Mycena 
Fr., and each of these is divided into sections. In order to preserve Kiihner’s 
names — which the author considers desirable — it must be assumed that lecto- 
types of the Friesian sections are admitted in the following manner 





Sect. Scortei Fr. : M. urens (which makes it a synonym of Collybia, sect. 
Vestipedes (Fr.) Quél.). 

Sect. Tergini Fr.: M. fuscopurpureus (which makes it a synonoym of 
Collybia, sect. Vestipedes). 

Sect. Chordales Fr. : M. cauticinalis (which makes it a synonym of the 
genus Xeromphatina). 

Sect. Rotulae Fr : M. rotula (which makes Kithner’s Rotulae a homonym 
and synonym of the Friesian section). 








It may be argued that the species asimilar name should be the type 
Species in each of these sections. But this would uot only create several sections 
incertae sedis (since they would be based on species incertae sedis), but it would 
also upset some of Kiihner’s sectional names which have been accepted by all 
modern authors. It is therefore in the spirit of the rules to make a few exceptions 
to the general principle of considering as lectotypes of the sections those 
*pecies from which the sectional name is formed. 
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and Schizophylleae, and toa lesser degree in Collybia. The mature 
spores in younger specimens are often smaller than those in older 
specimens, or the size may depend on the weather conditions during 
the development of the carpophore. In other cases, constantly macro- 
sporous and microsporous races ean be distinguished within a single 
species. Unfortunately, nobody has thus far cared to devote a lifetime 
of these tiny organisms, so abundant in the tropical and subtropical 
forests. 

Practical importance : Some species may have some importance in 
horticulture since they appear to be mycorrhizal partners of certain 
genera of orchids. Others have some importance as causing disease 
of tropical crops such as tea and sugar cane. However, the species 
determined and named in plant pathology. are not necessarily Maras- 
mii in the modern sense but rather belong in Marasmiellus (M. 
semiustus) or Orinipellis (C. perniciosa), Some work has been done on 
the role played by Marasmius oreades on the pastures in Europe, 
America and Asia, and it appears that its influence on the growth 
rate and quality of the grass and other herbaceous vegatation is 
negative, i.e. its presence is undesirable in spite of the fact that the 
vegetation in immediate reach of the «fairy rings» appears to be 
better developed, deeper green (more nitrogen available) and faster 
growing than ordinarily. This same species is also a valuable edible 
mushroom of more than local significance since it is exceedingly 
common and well known under a number of vernacular names in 
several continents. M. scorodonius can be used for condiment (it has 
lie flavor), and some of the poly pilous forms and these producing 
rhizomorphs, especially forms like M. equicrinis **, have been used 
by the natives of the East Indies to tie jewelry. 














SPECIES 


Sect. 1. ANDROSACEI Kiihn. (1933). Epicutis of the pileus 
consisting of irregular and irregularly arranged elements which are 
strongly diverticulate or broom-like ; stipe thin and seta-like at least 
in its lower portion, reminding one of horse hair; lamellae adnate to 
decurrent;; tissue of the stipe more or less amyloid in those species 


* It is not quite clear whether the typical M. equicrinis belongs in the sect. 
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where the reaction can be observed (i. e. unless a strong pigmen- 
tation obscures the result of the test). 

‘Type species : M. androsaceus (L. ex. Fr.) Fr. 

M. albiceps Peck ; M. androsaceus (L. ex. Fr.) Fr.; M. splachnoides 
Fr.; M. multiceps Berk. & Cu 

Sect. 2, EPIPHYLLI Kiibn. (1933 ut Epiphylleae). Epicutis of 
the pilens hymeniform, consisting of globose elements; lamellae 
adnate to subdecurrent, not collariate, nor subfree; eystidia prominent 
and {constant ; stipe without rhizoids; context amyloid or not; pileus 
white or alutaceous; carpophores usually very small, rarely reaching 
a diameter of 5-12 mm, Usually on leaves or stems. 

Type species : M. epiphyllus (Pers. ex Fr.) Fr. 

M. epiphyllus (Pers. ex Fr.) Fr.; M. epiphylloides (Rea) Sace. & 
‘Trott. (Androsaceus, Rea; Androsaceus Hederae Kiln.) ; M. epidryas 
Kiihn.; M. eufoliatus (Kiihn.) Kiihn, (Androsacens, Kiihn, 1926); 
perhaps also M. minutissimus Peck. 

Sect. 3. ALLIACE! Kiihn, (1938 ut Alliaceae). Epicutis of the 
pileus made up by an epithelium or single layer of at least broad 
dermatocystidioid elements which are not pseudoamyloid; trama 
definitely nonamyloid ; stipe not insititious ; elements of the epicutis 
constantly smooth. 

‘Type species : M. alliaceus (Jacq. ex Fr.) Fr. 

M, caucasicus Sing. ; M. alliaceus (Jacq. ex Fr.) Fr.; M. prasiosmus 
(Fr.) Fr. ; M. elongatipes Peck ; M. scorodonius (Ir.) Fr. [M. alliatus 
(Schaef. ex) Quél.|; M. chordalis Fr.; M. platyeystis (Sing.) Sing. 
(Myxocollybia (2), Sing. 1943); M. subalpinus Sing. ; M. alpinus Sing. ; 
M. hymenocephalus (Speg.) Sing. (Collybia, Speg.). 

Sect. 4. HYGROMETRICI Kiihn. (1933 ut Hygrometriceae). Epi- 
cutis of the pileus hymeniform, its elements broom-like because of 
erect: appendages («broom-cells»); trama definitely nonamyloid; 
stipe central. 

Type species : hygrometricus (Brig.) Sace. 

M, Leveilleanus (Berk.) Sing. (Heliomyces, Berk.); M. Buxi Fr. 
apud Quél.; M. Hudsonii (Pers. ex) Fr. ; M. corbariensis (Roumegueére) 
Sing. |Agaricus, Roum.; M. hygrometricus (Brig.) Sace.; M. olive- 
torum (Mont. & Fr.) Bres. in litt. ad Sace.; M. Oleae Quél.}; M. capil- 
lipes Sace. ; M. rotalis Berk. & Br. [M. rotula var, rotalis (B. & Br.) 
Bat.; M. tenerrimus Wettst. non Berk. & Curt.; M. Wettstei 
Sace. & Sydow] ; M. Ventallionii Sing. ; M: asta orate Berk. & Curt.; 
M. Magnoliae Sing. 
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Sect. 5. APUS Sace. (1887), em. Same characters as sect. 4, but 
carpophores sessile, or almost. It is not quite certain whether any of 
the species in Sylloge 5 : 567-569 belong here. 

M. Linderi Sing. ; M. sessilis (Pat.) Sace. 

Sect. 6. GLOBULARES (1933 ut Globularinae). Same characters 
as in section 3 and 4, but tissue decidedly amyloid; elements of the 
epicutis smooth, or broom-cells; stipe central. 

Type species: M. Wynnei Berk. & Br.(M. globularis Fr. apud Quél.), 

Subsect. COLLINI Sing. Elements of the epicutis of the pileus 
more or less globose or vesiculose and smooth. 

Type species : M. collinus (Scop. ex Fr.) Sing. 

M. setulosus (Murr.) Sing. (Gymnopus, Murr.); M. torquescens Quél. ; 
M. Plumieri (Léy.) Sing. (Heliomyces, Lévy.) ; M. oreades (Bolt. ex Fr.) 
Fr. [M. caryophylleus (Schaeff. ex) Sehrit.]; Mf. collinus (Scop. ex 
Fr.) Sing. (Collybia, Quél.); M. fissipes (R. Maire) Sing. (Collybia, R. 
Maire); M. lilacinus (Coker) Sing. (Collybia, Coker); M. major Sing. ; 
M. ludovicianus (Murr.) Sing. (Gymnopus, Murr.); M. Todeae Bres. ; 
M. tenuifolius (Murr.) Sing. (Gymnopus, Murr.); M. albipilatus (Peck) 
(Gollybia, Peck; Pranulus myceliosus Murr.) ; M. albogriseus (Peck) 
Sing. (Collybia, Peck ; Collybia fimicola Earle); M. synodicus (Kunze 
apud Fr.) Fr, sensu Rick; M. Wynnei Berk. & Br. (M. globularis 
Fr. apud Quél.; M. earpathicus Kalchbr.); M. strictipes (Peck) 
Sing, Collybia, Peck); M. fasciatus Penn. (M. anomalus Peck non 
Laseh). 

Note : Oollybia arborescens Henn. which would key out in this sub- 
section is made the type of an additional section of Marasmius (sect. 
Sympodia Heim 1948) by Heim who bases this unit on the compound 
stipe and the eventually bicellular (as in Crinipellis mirabilis Sing.) 
spores. 

Subsect. SICCINI Sing. Elements of the epicutis — broom-cells. 

‘Type species : M. siccus (Schw.) Fr. 

M. cohaerens (A. & S. ex Fr.) Quél [Mycena, Gill.; Marasmius 
ceratopus (Pers.) Quél.|; M. echinatus Theissen; M. anomalus Lasch 
apud Klotzsch in Rab. (M. litoralis Qnél. & LeBreton; M. epodins 
Bres.); M. atrorubens Berk.; M. helvolus Berk.; M. semipellucidus 
Berk. & Br.; M. rubroflavus (Theissen) Sing. (M. nummularius var. 
rubroflavus, Theissen); M. hinnuleus Berk. & Curt.; M. Balansae 
Speg.; (?M. falviceps Berk.; M. floridanus Murr.) ; M. siceus (Schw-.) 
Fr.(M. campanulatus Peek; M. fulviceps Clem. non Berk.); M. haema- 
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Peck; M. Berteroi (Lév.) Murr. (Heliomyces, Lév.); M. bahamensis 
Murr. 

Sect. 7. PARAROTULAE Sing. (1936). Characters as in the 
preceding section but lamellae obsoletely collariate and stipe insi- 
titious ; elements of the epicutis smooth. On branches. 

M, Rhododendri Sing. 

Sect. 8. ROTULAE Fr. (1838). Elements of ihe epicutis of the 
pileas broom-cells; stipe insititious; lamellae usually collariate ; 
tissue distinctly amyloid. 

Type species : M. rotula (L. ex Fr.) Fr. 

M. rotula (L. ex Fr.) Fr.; M. ruforotula Sing. ; M. limosus Quél. ; 
M. Bulliardii Quél. sensu Kiihner "; M. graminum (Lib.) Fr. 








KEY TO THE SPECIES 





A. Epicutis not hymeniform ; its elements diverticulate (broom-like). 
B, Basidia 4-spored ; all hyphae with clamp connections. 
©. Stipe repent, branched ; tropical America. 
C. Stipe ascendant or erect; temperate species. 
D. Stipe deep red-brown ; lamellae rather close ; in frondose woods. 
M. splachnoides 
D. Stipe partly or entirely black in the lower part and hyaline at 
the apex ; most frequently on needles of conifers. 

E. Pileus white; context rather distinctly amyloid. North 
America, M. albiceps 
E, Pileus not white; context nonamyloid in the pileus and 

very indistinetly amyloid in the stipe (indistinct reaction 
due to the strong pigmentation of the zones of the trama of 
the stipe that are usually amyloid in related species). North- 
ern temperate 201 M. androsaceus 

‘2-spored ; hyphae without clamp connections. 

AML. sp. (on palms in Surinam) 








M. multiceps 











B. Bs 





A. Epicutis hymeniform. 
F. Elements of the epicutis smooth. 
G, Trama nonamsloid. 

H. Small carpophores with white or stramineous pilei and insi- 
titious stipe ; lamellae never free ; projecting cystidia very con- 
spicuons ; on fallen leaves and on stems of various phancrogams. 

I. Hyphae of the trama metachromatic in cresyl blue; on 
Dryas octopetala in European and Asiatic high mountain 
ranges. M. epidryas 








" Kithner indicates that all Rotulae have amyloid hyphae ; this implies that 
M. Bulliardii sensu Kithner has also amyloid hyphae, and excludes the pos 
ty that Mf. Bulliardii Quél. might be interpreted as a synonym of a very similar 
species of the section Hygrometrici, viz. M. rotalis B. & Br. 
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I. Hyphae of the trama not metachromatic in cresyl blue ; not 
on Dryas. Europe and Asia. M. epiphyllus 
H. Medium sized to rather large, more rarely small carpophores 
with usually well colored, more rarely white pilei and more or 
less deeply colored stipes which are not insititious but usually 
distinctly lacerate at the base from the rhizoid fibers; lamellae 

sometimes free ; cystidia present or absent. 
J. Pilens gray ; stipe filamentous, black, shining, pruinose ; 
in frondose woods of the Cancasu: M. caucasious 

J. Not combining these characters. 

K. Odor of garlic present, or if it is lacking, the stipes 
red-brown and shining (in the majority of the species 
with odor, the stipe is either red-brown and shining, or 
more pallid and more or less prainose-tomentose, or 
black and opaque); in frondose woods, more rarely in 
coniferous woods. 

L, Stipe cartilaginons, equal, pallid, subtomentose, 
or chordaceous (string-like). opaque and blackish 
to black ; spores more than 7 » long and more than 
3.5 a broad ; odor of garlic present ; only in frondose 





woods. 
M. Spores very broadly ellipsoid ; stipe chorda- 
ceous, blackish to black. M. altiaceus 


M. Spores fursid to cylindric ; stipe not black. 
M. prasiosmus 

L, Stipe dark red-brown, usually paler upwards and 

thickened at the apex, subchordaceous-subclavate, 

M. scorodonis 

K. Odor none, or very slight and then not alliaceous ; stipe 

deep brown to pallid, glabrous or pruinose, never 

distinetly shining ; in coniferous woods; American 
species also in frondose woods. 

N. In frondose woods in North America. Epicutis 
well developed; spores narrow (7.7-9.7 Xx 3.5-4 4) or 
moderately narrow (6.5-7 x 4.3-4.5 4). 

©. Tropical forest; spores less than 7.7 4 long ; 
lamellae strongly intervenos 











M. hymenocephatua 

©. Temperate and subtropical forest ; spores 7.7 # 
long or longer; lamellae not strongly inter- 
venose. M. elongatipes 

N. In coniferous woods and on grassy places near 
conifers and in the alpine or subalpine zone on 
meadows and tundras ; epicutis either fragmentary, 
or spores broader, or confined to the alpine or 
montane zone of the mountains of A 
P. Epicutis of the pilens fragmentary ; spores 
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P, Epicatis not fragmentary; eystidia uot as 
described above ; spores narrow or broad. 

Q. Spores 8-10 X 6-7 « on humus and detritus 

in coniferous woods of the temperate zone. 

M. chordalis 

Q. Spores not exactly with the above measnre~ 

ments; growing in open places in the 

montane zone, also in the subalpine and 
alpine tandras, 

R. Habit of the carpophores as in Col- 








lydia maculata bat somewhat more 
slender. Altai. M, subalpinus 
R, Habit of the earpophores as in Col- 
lybia dryophila ; Cancasns. M, alpinus 


G, Trama amyloid. 
8. Stipe insitition 
the subalpine zone of the Pyrenees, or on fragments of herbs 
and decaying leaves of Quercus in Enrope ; pilens alw: 
ly white, but later sometimes becoming brownish. 
‘T. Spores 10-14.5 » long, 4.7-5.7 p. broad; on leaves: 
M, enfoliatus 
T, Spores 9-10 x 2.8-4 4; on branchlets of Rhododendron ferru- 


























ginewm, M. Bhododondri 
8, Stipe not insititions. 
U, Setuloid dermatocystidia present on the pilens. 
V. Lameliae adnate to a collarium ; margin of the pilens 
undalate ; in tropical America. M, wetulosue 
V. Lameliae free ; margin of the pileus striate then suleate; 
Enrope, Cancasus, and North Africa, Mf, torquescens 
U. Setuloid dermatocystidia absent. 
W. Spores more than 14 » long. M, Plumieri 
W. Spores up to MM a long. 





Stipe solid or stuffed when mature. 
Y. Spores 7.-10 x 4-5.8 4; temperate species. 
AM, oveades 





Y. Spores 4-6 x 3-4. 

Z, Pileus 60-100 mm broad. Spain, M. major 

%, Pilens 10-15 mm broad, North America. 

M. tudovicianns 

X. Stipe stuffed but soon becoming fistulose or hollow, 
cartilaginous. 

AA. Pileus rufous-cinnamon ; spores 8.3-8.7 (9) 
X 3.54.34; lamellae rather crowded, rather 
narrow ; on Pieridophyta. M. Todeae 

AA. Not combining these characters. 

BB. Spores 5-6 x 2.5-4 p; eystidia on the sides 
of the lamellae and cheilocystidia both pre- 
sent ; lamellae rather broad to very broad. 
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CC. Pilens 50-80 mm broad ; on leaves and 
leafmold. M. tenuifolius 
CC. Pilens smaller ; on decaying wood and 
buried cones. 
DD. Pileus 20-40 mm broad ; on decay- 
ing wood. (see « FF ») 
DD. Pilens smaller. 

EE. On buried cones in North Ame- 
rica, M, albi 

EE. On other decaying matter in 
South America. ‘M. synodicus 

BB. Spores larger, or cystidia absent, or la- 
mellae narrow. 
FF, Lamellae rather close, sometimes 
narrow ; North America 

GG. Spores 5-6 x 2.5-3 4 according 
to Pennington ; pileus reddish tan, 
later nearly white, M. fasciatus 

GG, Spores larger; pileus nearly 
white, later more colored, often 
with rasty-ochraceons place 

M. strictipes 
FF, Lamellae distant, or very distant, 
more rarely subdistant, broad. 

HH, On meadows and open places 
among grass and herbs in tempe- 
rate regions, especially in the 
mountains of Europe. 

11. Pilens purplish-fascous when 
wet, and not even slightly 
striolate, never campanulate 
and never umbonate, 

M, fissipes 

H. Pileus less deeply colored 
when wet, striolate on the 
margin, initially eampanu- 
late, eventually umbonate. 

M. collinus 

HH. In the woods on leaves, more 
rarely on wood or on dung, in 
temperate and subtropical zones. 

JJ. Stipe abruptly divided into 
a hyaline upper and a richly 
colored lower portion ; on 

















R. Sivcer, The « Agaricales » (Tricholomataceac) 331 


JJ. Stipe not abruptly divided 
in North 





KK. Cystidia present on 
the sides of the lamellae 
becoming olive gray in 
Melzer’s reagent. 

M, lilacinus 
KK. Cyatidia none. 
M, albogriseus 
F. Elements of the epicutis not smooth ; the epicutis consists of « broom- 
cells». 
LL. Trama of the carpophores nonamyloid or very slightly amyloid. 
‘MM, Pileus contrally stipitate and not white ; cystidia on the sides 
of the Iamellae not conspicuous. 
NN. On needles of Pinus pinea and other Mediterranean pines ; 


stipe green ; Spain. M. Pentatlionii 
NN. On needles of conifers or on other substrata ; stipe never 
green. 


00. Very long, macroscopically visible spines on both the 
pileus and the stipe ; on fallen leaves of Ilex aquifolium. 
1. Hudsonii 





00. Without long spines. 
PP. Average length of spores smaller than 13 4. 
QQ. Lamellae with distinct collarium ; pileus 
ly small, olive umber to umber with paler 
center, and often a small darker papilla in the 
central depression ; on all kinds of leaves (in- 
cluding evergreens, grasses, neodles, ete.) in 
Europe and Asia. M. rotalis 
QQ. Not combining the above characters. 
RR. On wintergreen leaves, or at least on 
coarse thick leaves such as Phillyrea, Olea, 











jon 
Magnolia, especially on the petioles. 
Florida. M. Magn 
88. Pileus not pilose but glabrous; not 





jeus orange red ; on Nectan- 
1a. M. rufomarginatue 
‘TT. Pileus not orange red; not on 
Nectandra; in the Mediterranean 
region, most frequently on Olea. 
M. corbariensis 

RR. On tender leaves, or else on wood. 
UU. Pileus very small, by far not reaching 

10mm. 
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VY. On fallen leaves such as Syringa, 
Ulmus, Populus, Pirus, in Europe. 
M. capillipes 

VV. On wood in tropical forest. 
WW. Spores and pileus small ; 
cespitose in tropical America, 
M. aviculiformis 
WW. Spores large. M. sp. ined. 
UU. Pileus. larger than 10mm. in dia- 





meter. M, Leveilleanus 
PP. Average length of spores about 132; on Bucus 
in Europe. M. Buxt 


MM. Pileus either pleurotoid or white ; pleurocystidia conspicuous, 
XX. Habit of the earpophores pleurotoid ; on wood of trees in 


tropical Africa. M. Linderi, 
XX. Habit of the carpophores not pleurotoid ; on fallen leaves. 
in Earope. M. epiphylloides 


LL, Trama of the carpophores amyloid. 





YY. Stipe insititious, dark colored ; lamellae attached to a colla- 
rium, 
ZZ. Pileus whitish, frequently more than 8 mm. broad ; widely 


distributed especially in temperate regions. M. rotula 
ZZ. Pileus not all whitish, often very small. 
AAA, Pilens reddish (orange rufous to Brazil red). 
BBB. Broom-cells hyaline ; on Gramineae ; temperate 
speci M. graminum 
BBB. Broom-cells entirely melleous ; on wood in Flo- 
M. ruforotula 











rida. 
AAA. Pileus not reddish. 
CCC. Lamellae 6-7 ; spores longer than 10 ; on leaves 
and grasses. Europe. M. limosus 
CCC. Lamellae 8-12; spores smaller than 10, on 
leaves of various frondose trees and on needles and 
branchlets in Europe. M. Bulliardit 
YY. Stipe not insititious (but the basal fibers often rather incon- 
spicnous — use a lens); lamellae not attached to a collarium or 
not distinetly so. 
DDD. Setuloid dermatocystidia present. 
EEE. Medium sized carpophores with collybioid habit, 
widely distributed, especially in temperate zone. 

M, cohaerens 

EEE. Small carpophores, found in southern Brazil. 
M. echinatus 





DDD. Setuloid dermatocystidia absent. 
FFF. Lamellae subporoid, directly adnate, intervenose, 


ee en en ee ae 


GGG. Pilous small, reaching 20mm bat usually much 
smaller. 
HHH. Pilens dark red to bright carmin red, 
parple. 

IU. Pilens dark red ; all appendages of the 
broom-cells brow! M. atrorubens 
IIL, Pileus lighter colored, or dark red but 
not all appendages of the broom-cells 

brown (dry material in ammonia). 

III. Pileus striped with white segments; 
some of the appendages or part of 
each appendage of the broom-cells 
brown ; abundant red, soluble pigment 








also present. M, tageticolor 
JJJ. Pileas not striped, and not pigmen- 
ted as above. 


KKK. All appendages of the broom- 
cells reddish ; pileus deep red. 
M. sp. aff, haematocephalus 

KKK. Part of the appendages of 
the broom-cells brownish ; large 
part of the tropical belt, especial 
ly in the American tropics very 
common, rarely sporadically found. 
farther north in North America. 

M. haematocephatus 
HHH. Pileus some other color. 
LLL. On grass and leaves of herbaceous 
plants, usnally on Gramineae. 
M. anomatus 
LLL, On leaves of trees and on logs. 

MMM. Fibrils of the base of the stipe or 
basal tomentum tawny-fulvous or deep 
melleous to brown. 

NNN. Stipe prainate; pilens smooth; 
cystidia indistinct ; West Indies 
and Florida. M. bahamensis 

NNN. Stipe shining, glabrons ; pile- 
us grooved ; cystidia rather dis- 
tinet. Tropical America. 

M, hinnuleus 

MMM. Fibrils of the base of the stipe or 
basal tomentum either very inconspi- 
enous or distinetly white. 

000. Cystidia with very thick walls 
and sometimes projecting and 
conspicuous ; tropical species. 

PPP. Cystidia usually not lar- 














934 LILLOA XXII (1949) 


ger than 25 x 7.74; fibrile 
at the base of the stipe almost 
absent, very inconspicuous 
apex of the stipe pellucid and 
hyaline. Asiatic species. 
MM, semipeltucidus 
PPP. Cystidia 36-52 x 8.5-10.54; 
fibrils at the base of the stipe 
forming a rather conspicnons 
basal tomentum ; apex not 
strikingly hyaline and pel- 
Jucid ; American species. 
M. helvolus 
000. Cystidia with very thick walls 
absent and eystidia generally not. 
conspicuous (if this is a tropical 
species, see also « QQ»); Ameri- 
can (temperate) species. A. siccur 
GGG. Pileus comparatively large, at least sevoral 
individual carpophores at a given locality reaching 
more than 20 mm of diameter when quite mature. 
QQQ. Lameliae close to crowded. 
(At. spp. from North America and Africa) 
QQQ. Lameliae distant to almost subclose, 
RRR. Pileus vinaceous to bay ; lamellae sub- 
distant, M, plicatulus 
RRR. Pileus tawny to ferraginous, richful- 
vous or deep cinnamon, sometimes tinged 
olive. 
SSS. Lamellae distant ; on leaves ; spores 
15.5-18.7 X 3.3-4.5 4 (see « HHH »). 
SSS. Lamellae (distant to) subdistant to 
almost subclose; on leaves, or more 
often on decayed wood ; spores usual- 
ly between 8 and 10, long, rarely 
long. M. Berteroi and M. Balansae 




















57. CRINIPELLIS Pat., 


Journ. Bot. 3: 336. 1889, em. Earle, Bull. N. ¥. Bot. Gard. 5; 414. 1909. 


‘Type species : C. stipitaria (Fr.) Pat. 
Characters : Habit of the carpophores collybioid or marasmioid, 
rarely slightly pleurotoid ; pileus and usually also stipe covered with 
thick-walled elements which are usually distinctly hair-shaped (PI. 


a a a 
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rated from the trama of pileus bya hypotrichial layer; hymenophoreal- 
ways well developed, lamellate ; cheilocystidia present (PI. XXVIII, 
2, ¢, g); eystidia on the sides of the lamellae in one group of species. 
frequent (PI. XXVIIL 2, f), not pseudoamyloid; spore print white 
or nearly so; spores (PI. XXVIII, 3) hyaline, of various shapes, 
smooth, nonamyloid, thin-walled but after prolonged presence on the 
carpophore after maturity (without germinating) often becoming 
somewhat thick-walled, and in one species even septate (i. e. finally 
bicellular); basidia without carminophilous granulosity, 4-spored, 
more rarely some basidia in a specimen with less than 4 sterigmata, 
often more or less deformed (cystidioles, with all transitions to basi- 
dioles Pl. XXVIII, 2a); stipe central or eccentric, not reduced to a 
papilla ; trama nonamyloid ; hyphae with clamp connections. On dead 
and living plants, especially Gramineae and various trees and shrubs. 
usually on stems, roots, bamboo sticks, dead or living branches, 
fruits, ete. 

Development of the carpophores : Unknown. 

Area: Cosmopolitan. 

Limits: This genus has been emended by Singer in 1943 so as to 
include all the Marasmii with psendoamyloid epicutis, and nonamy- 
loid trama and spores. On the other hand, the author excluded all 
the species without a true stipe. The species with pseudoamyloid 
hairs but without a true stipe have been transferred to Chactocala- 
thus. As a rule, the species of Chactocalathus are characterized, aside 
from their shape, by either pseudoamyloid eystidia, or pseudoamy- 
loid spores. The correlation of these characters is an evidence of a 
distinet hiatus between the two genera, Crinipellis differs from 
Marasmius in the presence of pseudoamyloid elements in the epicutis. 
‘The author has added to Crinipellis (sect. Psilopus)a species in which 
the epicutis does not consist of hair-like elements (yet the elements 
are pseudoamyloid, even strongly so) and the stipe is smooth and 
glabrous. It is not impossible that there are other species of Maras- 
mius that have more or less pseudoamyloid epicuticular elements 
but they would not be transferred to Orinipellis unless the trama 
were nonamyloid and broom-cells were absent. 

State of knowledge: The species of Orinipellis are comparatively 
well known. In a recent monograph, the author has admitted 29 
species. Two more have been added since then. Four additional 
Species are incompletely known. 

Practical importance : Most species in Crinipellis are extremely 
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specific as far as host relations are concerned. In this category 
belongs 0. perniciosa which is the fungus responsible for the witch- 
broom disease of cocoa which has done enormous damage in Surinam 
and adjacent regions. 


SPECIES 


Sect. 1. PSILOPUS Sing. (1942). Pileus with an epicutis of diver- 
ticnlate, pseudoamyloid bodies (PI. XXVIII, 1 g) but without actual 
hairs; stipe naked. 

. chrysochaetes (Berk. & Curt.) Sing. 

Sect. 2. EUCRINIPELLIS Sing. (1942). Pileus with more or less 
elongate pseudoamyloid hairs (PI. XXVIII, 1 @-f); stipe likewise 
pilose, never naked in all stages. 

‘Type species : C. stipitaria (Br.) Pat. 

Subsect. Stipitarinae Sing. (1942). Cheilocystidia not differenti- 
ated fvom the cystidia — if there are cystidia at all; hairs not 
turning gray with KOH. 

Type species : 0. stipitaria (Fr.) Pat. 

Stirps Subtomentosa (Hairs scattered, rather short, lamellae 
distant, spores large; cheilocystidia almost simple): 0. subtomentosa 
(Peck) Sing. 

Stirps Zonata (Pileus and stipe strongly hairy; spores small and 
broad, some of them decidedly pseudoamyloid; large carpophores 
growing on wood): 0. zonata (Peck) Pat. 

Stirps Stipitaria (Pileus and stipe strongly hairy ; spores medium 
(between 7 and 10.5 y); small species growing on Gramineae, more 
rarely on wood; pleurocystidia none): C. septotricha Sing. ; C. pseu- 
dostipitaria Sing. ; C. bisulcata (Pat. & Gail.) Pat.; ©. stipitaria (Fr.) 
Pat. ; . atrobrunnea Pat. 

Stirps Stupparia (Pileus and stipe strongly hairy but dise typically 
smooth ; spores broad (quotient 1.3-1.8) ; earpophores small, never on 
Gramineae): C. Patouillardii Sing.; O. stupparia (Berk. & Curt.) Sing. 

Stirps Carecomoeis (Pilens and stipe strongly hairy ; spores 
narrow and very long; carpophores small to very small; on leaves 
of trees and on small twigs): C. carecomoeis (Berk. & Curt.) Sing. 

Stirps Setipes (Pileus and stipe strongly hairy but dise typically 
smooth, more rarely uniformly hairy ; spores narrow — two to three 
times longer than broad — more rarely medium broad; carpophores 
small to large, never on bamboo or grass; cheilocystidia truly echi- 
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nate, rarely more inconstantly branched or forked): C. hirticeps 
(Peck) Sing.; @. mavima A. H. Smith & Walter; 0. campanella 
(Peck) Sing. ; C. setipes (Peck) Sing.; 0. Piceae Sing.; 0. Dipterocarpi 
Sing. 

Subsect. Grisentinae Sing. (1942). Characters of subsect. Stipi- 
tarinae but hairs turning greenish gray in alkali, and spores at last 
appearing rectangular (PI. XXVIII 3e) with a thin-walled smaller 
upper cell and the wall of the lower cell (including the septum) 
thickened. 

©. mirabilis Sing. 

Subsect. Iopodinae Sing. (1942). Characters as in subsect. Stipi- 
tarinae but pileus bright colored (pink, red, lilac, violet, rabiginous 
when young and fresh); stipe sometimes short and curved but only 
exceptionally eccentric; hairs on the pileus and stipe not always 
long enough to show macroscopically. 

‘Type species : 0. iopus Sing. 

C. rubiginosa Pat. ; 0. rubida Pat. & Heim; 0. Eggersii Pat. apud 
Pat. & Lagerh.; ©. sublivida Murr.; C. iopus Sing.; ©. perniciosa 
(Stahel) Sing.; 0. Siparunae Sing. 

Subseet. Excentricae Sing. (1942). Pileus not brightly colored ; 
stipe normally short, frequently more or less eccentric; cheilocystidia 
mostly much branched ; center of the pileus darker than the margin ; 
spores broad. 

Type species : C. excentrica (Pat. & Gaill.) Pat. 

©. perpusilla (Speg.) Sing. (Lentinus, Speg.; Crinipellis Bambusae 
Pat.) ; 0. excentrica (Pat, & Gail.) Pat.; possibly C. Myrti Pat. apud 
Pat. & Lagerh. 

Subsect. Heteromorphinae Sing. (1942). Cystidia always present 
on the sides of the lamellae (PI. XXVIII 2, f); the edge hetero- 
morphous with a different kind of cystidia (cheilocystidia Pl. 
XXVIII, 2 g); in most other respects like subsection Stipitarinae. 

Type species : O. minutula (Henn.) Pat. 

©. minutula (Henn.) Pat. ; 0. trichialis (Lév.) Pat. 

















KEY TO THE SPECIES 


A. Species oceurring in Europe. 
B. On living trees in greenhonses (probably introduced from South America). 
8. Siparunae. 
B. On Gramineae or on wood of Syringa. ©. stipitaria. 
A. Species extra-European. 
a 
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©. Species ocnrring in Africa. 
D. Madagascar, On humus and plant débris. 
D. Continental Africa (North and West Africa). 
E. On Gramineae, 
F. Pileas 10-20 mm in diameter, grayish ; lamellae distant; 
spores 9-11.8 (13) x 4.5+ €. subtomentosa, 
F. Pileus 4-14 mm broad, never grayish; lamellae rarely 
distant ; spores 7-10.8 x 4-8 4. 
G. Species occurring in North Africa, 
C. stipitaria (var. graminealis), 
G. Species occurring in tropical West Africa. 
C. preudostipitaria, 


E. On twigs; cheilocystidia different from the cystidia, 

C. minutula, 
©. Species occurring in Australia, America, Oceania, or Asia 
H. Species occurring in the East Indies and in continental Asia, 
I. On Gramineae (in south-eastern Asia). 
J. Cheilocystidia different from the cystidia. —C. trichiatir, 
J. Cheilocystidia not different from the cystidia (if the latter 
are present at all). 

K. Pileus light colored ; spores rather broad; hairs mostly 


without close ladder-like septa. On grass, 
€. preudostipitaria, 


€. rubiginosa. 














K, Not combining these characters. 
L. Spores about half as broad as long. C. atrobrunnea. 
L. Spores very broad. ©. sepiaria, 
1, On wood or on leaves of tree 
M. Stipe initially lilac; in Central Asia. ©. iopus. 
M, Stipe not initially lilac. 
N. On wood. 
N. On leaves. 
0. On needles of spruce in Siberi 
©. On leaves and fraits of Dipterocarpus. 
©. Dipterocarpi. 











H. Species oceurring elsewhere. 
P. Species occurring in Tropical America (not on the North Ameri- 
can continent) including Bermuda. 
Q. Species growing on parts of herbaceous plants, also on 
Bambusa. 

R. Spores less than twice as long than broad. 
C. perpusilla (on Bambusa). 
€. atrobrunnea (on grass). 

R. Spores twice as long as broad or more. 

R®. Pilens tomentose. C. subtomentosa. 
R*. Pileushairy. —€. bisuleata, C. pseudostipitaria. 
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T. Stipe naked. C. chrysochactes. 
‘'T. Stipe pilose. 
U. Lameliae broad ; spores larger than 10 2. 
€. carecomoeis. 
U. Lamellae narrow; spores smaller than 10 1. 
©. stupparia. 
8. On decayed wood, or on living branches of trees, or on 
fallen diseased parts of Theobroma. 
Y. On decayed wood. 
W. Pileus bright pink. ©. rubida. 
W. Not so. 
Y. Pilens with lilac shades or sublivid. 
Z. Spores 5:6.3 4 broad. —C. Eggersii. 
%. Spores 3.5-5 broad. —C. sublivida. 
Y. Pileus not so colored. 
AA. Stipe short, eccentric. 
©. excentrica. 








AA. Stipe not so. 
BB. Spores twice as long as broad, 
or broader. 
CC. Cheilocystidia echinate. 
©. stupparia. 
CC. Cheilocystidia simple or 
searcely branched. 
C. Patouillardii. 
BB. Spores narrower. 
C. septotricha, 
V. On living. trees (in the branches) or on freshly 
fallen parts of them, destroyed by their action 
(ekralloten » pods of Thcobroma). 
DD. Pileus crimson red ; on Theobroma. 








DD. Pileus lilac to brownish lilaceo 
runa. C. Siparunae. 

. Species occurring outside Tropical America. 
ing in North America (excluding the Carib- 





FF. On Gramineae. 
GG. Pileus 6-13 mm ; lamellae not distant. 
C. atipitaria var. graminealis. 
GG. Pileus 12-24 mm ; lamellae distant. 
C. subtomentosa. 
FF. Not on Gramineae. 
HH. On fallen needles of spruce. Western North 
America. ©. Piceae. 
HH. On wood. 
Il. Pileus broader than 12 mm, disc not naked 
and glabrous. 
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JJ. Spores small to medium, never pseudo- 
amyloid, about twice as long as broad, or 
more. 

KK. Cheilocystidia 35-100 x 7-14 #, 

en! 5 C. maxima, 
KK. Cheilocystidia branched. 
C. hirticeps. 

JJ. Spores small, some of them pseudoamy- 
loid, less than two times longer than 
broad. C. conata, 

II, Pileus small (less than 13 mm broad), or, if 
larger, with a smooth umbilicus or a smooth 
disc in the center. 

LL. Pileus campanulate with a fulvous 
tawny tinge; cheilocystidia forked and 
branched but not echinate, 

C. campanel 

LL, Pileus convex-expanded ; cheilocystidi 
echinate, at least in their majority. 

C. setipes 

EE. Species occurring elsewhere (mostly on Pacific Island: 

MM. Hairs turning greenish gray in KOH; pilens dark 
reddish brown. C. mirabilis. 
MM. Hairs not so reacting ; pileus not #0 colored. 
NN. Spores more than 10 « long, narrow. 
€. carecomocis. 
NN. Spores up to 10 # long. ©, Patouillardii. 












58. CHAETOCALATHUS Sing. 
Tilloa 8: 518. 1942. 


Type species : C. craterellus (Dur. & Lév.) Sing. 

Characters: Habit pleurotoid (Pl. XXVIII, 4 a, f); pileus pilose 
with thick-walled, smooth pseudoamyloid to almost amyloid hairs 
(Pl. XXVIII, 4 }, #) which are very long and distinetly separated 
from the trama of the pileus by a hypotrichial layer; hymenophore 
well developed, lamellate; spores (Pl. XXVIII, 3 h-i) hyaline, thin- 
walled, eventually sometimes becoming somewhat thick-walled, 
smooth, nonamyloid or pseudoamyloid; basidia (PI. XXVIII, 4) 
without carminophilous granulosity, 4-spored, or more rarely with 
an inconstant, lower number of sterigmata; cheilocystidia always 
present, cystidia on the sides of the lamellae (PI. XXVIII, 4 d,¢, 9, h) 
also often present and either entire (then strongly incrusted by a 
crystalline incrustation) or variously forked or divided, very frequent: 
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ly psendoamyloid ; stipe (PI. XX VIII, 4 a) rudimentary or more rarely 
absent, never directly attached to the substratum (since it has lost 
its function — the pileus itself being attached to the substratum); 
trama nonamyloid; hyphae with numerous clamp connections, On 
wood, bamboo, leaves, bark, sticks and stems, ete. 

Development of the carpophores : J. de Seynes has given some data 
on the development of @. craterellus (Ann. Soc. Linn. Maine et Loire 
11; 1-10, 1869); no recent studies on the details have been published. 

Area : Cosmopolitan, predominantly tropical. 

Limits : Species with the stipe reduced toa button which is not 
attached to the substratum, are not found in Crinipellis, and a combi- 
nation of pleurotoid habit and either pseudoamyloid eystidia or 
psendoamyloid spores is also not found in that genus. These charae- 
ters determine Chaetocalathus as natural genus, clearly different from 
Orinipellis. 'The presence of a hymenophore distinguishes Ohactoca- 
lathus from the reduced forms such as Lachnella and Merismodes, 

State of knowledge: The species of this genus are well known. 
‘They have been monographed by the author, together with Orinipel- 
lis, in Lilloa 8; 441-534. 1942. Eleven species are admitted. 

Practical importance: None, as far as known at present. 








SPECIES 


Sect. 1. OLIGOCYSTIS Sing. (1942). Pseudoamyloid, sterile 
bodies in the hymenium mostly absent, or if there are any, they are 
accompanied by numerous nonamyloid or even more or less thin- 
walled eystidia; spores (with few exceptions) pseudoamyloid. 

‘Type species : C. craterellus (Dur. & Lév.) Sing. 

©. craterellus (Dur. & Lév.) Sing. C. fragilis (Pat.) Sing.; C. nidu- 
liformis (Murr.) Sing. 

Sect. 2. MERISTOCYSTIS Sing. (1942). Pseudoamyloid, sterile, 
thick-walled bodies in the hymenium constantly present, usually 
crowded near and at the edges of the lamellae, forked or distinetly 
divided, not or little incrusted. Species of the Eastern Hemisphere. 

Type species : C. africanus (Pat.) Sing. 

©. pachytrichus Sing. ; C. bieolor (Pat. & Demange) Sing.; 0. con- 
goanus (Pat.) Sing. ; C. africanus (Pat.) Si 

Sect. 3. HOLOCYSTIS Singer (1942). Cystidia with very 
thick wall which is strongly incrusted by crystals and strongly 
pseudoamyloid; these cystidia are not branched or nearly entire, 
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almost equally distributed on the sides and edges of the lamellae. 
‘Type species : C. carnelioruber Sing. 
0. carnelioruber Sing.; C. liliputianus (Mont.) Sing.; C. galeatus 
(Berk, & Curt.) Sing. ; C. asperifolius (Pat.) Sing. 


KEY TO THE SPECIES 


A. Characters of section Oligocystis (see above). 
B, Psoudoamyloid cystidia completely lacking. 





©. Stipe rudiment distinet ; Europe and Africa. ©. eraterellus 
C. Stipe rudiment indistinct or absent ; Asia. ©. fragilie 
B, Psoudoamyloid cystidia present ; America. ©. niduliformis 


A. Characters different from those of section Oligoeystis. 
D, Asiatic and African species. 
E. Cystidia simple, entire. C. gateatua 
E. Cystidia branched, forked or somehow divided. 
F, Stipe rudiment white ; Tropical Asia. 
G, Hairs 5.5-12 « thick ; Philippines. ©. pachytrichus 
G. Haire thinner ; Tonkin. ©. bicolor 
Stipe radiment colored, or none ; Tropical Africa. 
H. Edge of the lamellae heteromorphous from 18-29 long 
oystidia. C. congoanus 
H, Edge of the lamellae with 25-474 long cystidia, i.e. the 
same type that is also found on the side of the lamellae. 
©. africanus 














n species. 
I. Pilens red. ©. carnetioruber 
1, Pileus not red. 
J. Spores 7 x 4,5 2; on wood of Juniperus. (see C. niduliformis) 
J. Spores mostly larger ; not on wood of Juniperus. 
K. Spores 5-7,7 « broad ; not on bark of living Murraya. 








L. Cystidia 31-51% 7,7-12 a. ©. liliputianus 
L. Cystidia larger. €. galeatus 
K. Spores 5-5,5 4 broad ; on bark of living Murraya, 


C. asperiformis 


Reduced series 59. HYMENOGLOEA Pat. 
Ess, taxon., p. 146. 1900, 
‘Type species : H. Riofrioi Pat. 


Syn. : Libellus Lloyd, Myc. Writ., Letters 45, p. 6 1913 (type Craterellue papy- 
raceus B. & C.). 


Characters ; Habit marasmioid-stereoid, i. e. reminding one of the 


large tropical stipitate Sterea, and at the same time of a large repre- 
iz 


eis = ar 





ee 
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well developed central stipe. It has otherwise all the characters of 
sect. Alliati of Marasmius. 

Development of the carpophores : Unknown. 

Area: Tropical America. 

Limits: The genus is well separated from all other genera of the 
Mavasmieae except for Marasmius itself, The only known character 
that separates it from Marasmius is the smoothness of the hymenial 
surface, a character that is unknown in the section Alliati but does 
occur in the closely related section Hpiphylli. However, the species 
of the section Epiphylli are fungi of a quite different type, in size, 
pigmentation and partly in chemical characters. On the other hand, 
it may not be coincidental that all specimens yet seen of Hymenogloca 
were sterile. If it should turn out that Hymenogloca is merely a juve- 
nile stage of some unknown (or known 4) large species of Marasmius, 
it would of course become necessary to abandon Hymenogloea as a 
separate genus. It is, however, admitted here on a temporary basis. 

State of knowledge : Hymenogloea papyracea, the only species known, 
has been studied thoroughly by the author, but the spore characters 
and data on the development of the carpophores are still wanting. 

Practical importance : Probably none. 





SPECIES 


H. papyracea (Berk. & Curt.) Sing. (Craterellus, B. & C.; Libellus, 
Lloyd ; Stereum Riofrioi Pat.; Hymenogloea, Pat. 1900). 


Reduced series 60. LACHNELLA Fr. 
Corp. Flor. Prov. 1, Floram Scanicam, p. 343. 1836. 





‘Type species : Peziza alboviolascens A. & 8. ex Fr. ". 
Characters : Habit of the earpophores cyphelloid, small, gregari- 
ous; pileus reduced to a cup-shaped organ which is directly (without 








* According to J. A. Id in Nova Acta Soe. Se. Upsal. 1V 8 (2) : 260. 
1932, Lacknella in the sense of Boudier (who neglected the fact that the type 
species is undoubtedly a Basidiomycete) is a synonym of Lachnum (Retz.) Karst. 
With the name Lachaum, in addition to many others, available for the Disco- 
‘mycetes, it ean hardly be expected that the generic name Lacknella will be con- 
‘served for the ascomycetons forms introduced in the genus Lacknella. Consequent- 
ly, the author feels safe to apply the generic name Lacknella according to the 
Provisions of the International Rules, i. ¢. for the basidiomycetous group treated 
Below, 
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a stipe) attached to the substratum ; sterile outside of the cup formed 
by hairs which are long, thick-walled, entirely slightly to strongly 
psendoamyloid, well differentiated from the tramal hyphae from 
which they are separated by a septum, thus very similar to the hairs 
of the genera Crinipellis and Chaetocalathus but not smooth but finely 
echinulate over most of their surface, the echinulation not distinctly 
pseudoamyloid; spores hyaline, large and broad, attenuate at the 
apex, without a distinct suprahilar depression but sometimes with 
a depression higher up on the inner side of the spore and conse- 
quently often slightly curved, thin-walled, smooth, very rarely as- 
suming a central septum before discharge, nonamyloid, axillarly 
asymmetric (i. e. heterotropic) ; basidioles more or less fusoid (Colly- 
bia-Marasmius-type); cystidia none or inconspicuos ; subhymenium 
either strongly enlarged, forming a deep layer (and then the basidia 
unusually long), or reduced to a monostratous layer of branched 
hyphae which is extremely thin and very inconspicuous (aud then 
the basidia shorter and ascendant); margin of the cups gradually 
becoming sterile, with short echinulate hairs taking the place of the 
basidia; stipe none, not even a rudiment present, but a pseudostipe 
which is dorsal-central or dorsal-eccentric, often present; tissue 
nonamyloid, rather thin to very thin; all hyphae with clamp con- 
nections, most of them thin-walled, some slightly thick-walled, On 
dead sticks and branches, trunks, cortex, etc. 

Development of the carpophores: The dise of dried material is 
initially covered by recurved hairs above the hymenial layer, later 
opening by expansion of the margin ; methodical development studies. 








have not been made recently. 

Area: Cosmopolitan. 

Limits: The limits of this genus against the other marasmiod 
genera do not present any difficulties. It is obvious that Lachnella 
is closest to Chaetocalathus which differs in the well developed hyme- 
nophore and the smooth epicuticnlar hairs; also in the presence ot 
pseudoamyloid eystidia or spores. Merismodes differs clearly in the 
characters of the hairs which are not sharply separated from the 
underlying tissue, and in the different type of spores. A similar type 
of echinulate hairs is not found in the whole Marasmiinae-series but 
can be recognized in the cortical hairs of such Mycenas as Mycene 
osmundicola, However, the latter has amyloid spores, a central, long 
stipe, and well developed hymenophore. It must be assumed that 
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series of Marasmieae which has probably originated somewhere be- 
tween Marasmius and Crinipellis-Chactocalathus. 

State of knowledge: The smallness of the specimens and the diffi- 
culty of determination of the Oyphellaceae (in whatever sense this 
word may be understood) may have prevented a more detailed know- 
ledge of the forms which will eventually enter this genus. At present, 
we know only three species which the author has studied personally, 
and which are treated here according to an oral suggestion by M, 
A. Donk. 

Practical importance : Hardly any. 


SPECIES 





LL. alboviolascens (A. & 8.) Fr. (Cyphella, Karst.); L. villosa (Pers. 
ex Fr.) Donk apud Sing. (Peziza, A. & 8. ex Fr.; Cyphella, Karst.) ; 
L, Tiliae (Peck) Donk apud Sing. (Peziza. Peck; Cyphella, Cooke). 


Reduced serie 61. MERISMODES Earle 
Bull. N. ¥, Bot, Gard. 5: 406, 1909. 


Type species : Cantharellue fasciculatus Schw. 

Characters : Same as in the preceding genus bat with smaller and 
very narrow, spores which have a saprahilar applanation; hairs 
either hyaline or colored (at least in alkali), very slightly pseudo- 
amyloid, reacting with Melzer’s reagent rather weakly (but definitely) 
in the upper half whereas the lower half is almost nonamyloid and 
indistinetly separated from the underlying hyphae; the very apex 
of the hairs is nonamyloid in most cases; subbymenium always rather 
indistinct. On sticks, cortex, wood, ete. 

Development of the carpophores : Probably same as in Lachnella. 

Area: Cosmopolitan. 

Limits : See Lachnella. 

State of knowledge: As in Lachnella. Only one species is known. 

Practical importance : None. 


SPECIES 


M. fasciculata (Schw.) Donk apud Sing. (Cantharellus, Schw. ; 
Oyphella, Berk. & Curt.). 
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Subtribus MYCENINAE Sing. 


Spores amyloid, or rarely nonamyloid ; hyphae amyloid or nonamy- 
loid; cystidia present or absent, if present. nonamyloid; epicutis 
never pseudoamyloid consisting of smooth, repent, hyaline filamentous 
hyphae, or having some other structure; hyphae of the trama with 
clamp connections in all normal (heterothallic) forms. 

Type genus : Mycena (Pers. ex Fr.) S. F. Gray. 





62. DELICATULA Fayod 


Prodrome..., Ann. Se. Nat., VII, 9: $13, 1889. 


Characters : Habit of the carpophores mycenoid-omphalioid, small 
and slender, almost transparent, hygrophanous, pigmentless; pileus 
at first with a velar layer consisting of thick-walled hyphae; epi- 
cutis — a thin layer of thin-walled, filamentous, repent hyphae; 
hypodermium made up of somewhat thicker, radially arranged hyphae 
and proliferating beyond the margin of the pileus forming thin fila- 
mentous appendages; hymenophore often reduced to mere veins 
(especially in immature or retarded specimens), otherwise consisting 
of narrow lamellae; spores hyaline, subamygdaliform-ventricose, 
smooth, amyloid, with thin homogeneous wall; basidia normal; 
eystidia none; hyphae of the trama nonamyloid, subregularly ar- 
ranged in the hymenophore, with numerous clamp connections. On 
Aébris and sticks, logs, ete. 

Development of the carpophores : Hemiangiocarpous (see Kiihner, 
Contrib. Bas., p. 96. 1926). 

Area: Unknown, probably temperate. 

Limits : This genus differs from all other genera by its veil, the 
amyloid spores, the hemiangiocarpous development of the carpophores 
and the structure of the cuticle of the primordia, also by the lack of 
all kinds of pigment. It has the appearance of Marasmiellus, sect. 
Candidi but can be distinguished easily by the amyloid spores. 

State of knowledge : Only one species has been studied thoroughly 
(Kiihner, Josserand, Singer), but there may be more. 
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SPECIES 


D. integrella (Pers. ex Fr.) Pat. (Omphalia, Quél. sensu Fayod; 
Delicatula bagnolensis Gilbert); according to R. Maire also D. cuspi- 
data (Quél.) Cejp; according to Cejp several species, some of them 
also indicated by Fayod and Patouillard, but they are insufficiently 
known, and may perhaps belong to Marasmiellus. 


63. FAYODIA Kiihner 
Bull, Soc, Linn, Lyon 9: 68, 1930, emend. Sing. Ree. Myc. 1: 279. 1936, 


Type species : Omphalia striaepilea sensu Ricken. 

Characters : Habit of the earpophores collybioid, omphalioid or 
clitocyboid; pigment dark, dusky and dall (gray, umber, sepia-fuscous 
to nearly blackish), or more rarely without any pigment; pileus with 
an epicutis consisting of smooth and repent hyphae, rarely some 
scattered hair-like hyphal ends ascendant or erect, and projecting 
beyond the general level of the epicutis; lamellae subfree, adnexed- 
sinuate, adnate or adnate-subdecurrent, also often frankly decurrent; 
spores hyaline, short-ellipsoid to globose, rarely a minority ellipsoid, 
with somewhat thickened, sometimes compound wall; the outermost 
layer of the wall smooth, amyloid; hymenophoral trama regular to 
subirregular; subhymenium subcellular; basidia normal but some- 
times 2-spored ; cystidia present or absent (sometimes only cheilocys- 
tidia present, in other cases hardly any cystidioid bodies present) 
but often inconspicuous; stipe moderately thick, usually central, 
solid or becoming tabulose, not insititions; context consisting of 
usually nonamyloid (but in some species some hyphae weakly amy- 
loid) tissue; all hyphae with clamp connections, never inerusted by 
bright colored pigment. On decayed trunks, logs, fallen branches, 
charcoal, and on the soil or leafmold. 

Development of the carpophores : Unknown. 

Area: Temperate zone and subtropical zone. 

Limits : This genus has been emended three times by the inclusion 
of species of Omphalia (Fr.) Quél. sensu lato and Collybia. The first 
emendation (Singer, l. ¢.) concerned species with smooth spores and 
cystidia (subgen. Mycomphalia); in spite of Josserand’s disagreement, 
the author has maintained this emendation in later papers and is 
still fully convinced that the species in question are congeneric with 
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the species (or group of species) with triple-walled spores (see Ann. 
Mye. 41; 61-62. 1943). The resulting genus is considered as natural. 

‘The second emendation was proposed by Singer (apud Vasilieva, 
Utch. Zap. Kazansk, Univ. 99: 50. 1939) which involved the inclusion 
in Fayodia of Collybia lacerata (subgenus Clitocybula), i.e. of species 
with non-decurrent lamellae and scattered inconspicuous cystidia 
(mostly near the edge, and rather inconstant). This emendation should 
also have included Collybia familia, an American species which was 
then transferred to Baeospora because of the lack of data on similar 
species, all of them American, which would have shown the con- 
nection between F. familia and F, lacerata. Only the type studies on 
American species started by the author in 1941 revealed this fact. 
‘Che resulting third emendation, i. ¢, the inclusion of F. familia, a 
species with frequently subfree lamellae and almost mycenoid habit, 
was proposed in Lloydia 5; 127. 1942. 

All these changes, clearly expressed in the present diagnosis, are 
not: in need of additional explanations. The elements entering the 
genus are all — though more closely allied to each other than to any 
other group of agaries — somewhat isolated by strong hiatus, and 
in order to express this situation adequately, the author (1943) has 
proposed subgeneric rank for each of the various components. 

State of knowledge: Ten species have been studied carefully by 
modern authors. 

Practical importance : F, maura contains an an 

















otic substance. 





SPECIES 


Subgenus I. Eu-Fayodia Sing. (1943). Cheilocystidia distinet ; no 
other cystidia present; main spore wall distinctly compound, triple, 
the episporium uneven ; lamellae decurrent. 

FP. bisphaerigera (Lange) Kiibn. (Omphalia, Lange; Omphalia striae- 
pilea sensu Ricken). 

Note : The 2-spored form is typical, and by far more common than 
the 4-spored form. It is quite possible that at least two species are 
hidden in this section. 

Subgenus II. Myxomphalia (Kiihn. at sect. Mycenae) Sing. (1943). 
Pleurocystidia often present; cheilocystidia distinct and numerous ; 
spores with a somewhat thickened wall but seemingly simple and 


smooth or subsmooth ; lamellae decurrent. 
pie 
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F. maura (Fr.) Sing. (Omphalia, Quél.); F. invita (Karst.) Sing. 
(Omphalia, Karst.). 

Subgenus III. Clitocybula Sing. (1943). Cystidia meonstant on the 
sides and even on the edges of the lamellae; sometimes a few scattered 
inconspicuos cheilocystidia present ; spores as in subgen. IT; lamellae 
subfree to adnate, or adnate to decurrent, in the same specimen, 
On decaying wood. 

‘Type species : F. lacerata (Lasch) Sing. 

F, lacerata (Scop. ex Lasch) Sing. (Collybia, Gillet; Collybia 
platypbylla var. lacerata Konr, & Maubl.); F. aperta (Peck) Sing. 
(Clitocybe, Sace.); F. abundans (Peck) Sing. (Collybia, Sace.); F. 
oculus (Peck) Sing. (Omphalia, Sace.); F. familia (Peck) Sing. (Colly- 
bia, Sacc.; Baeospora, Sing.) ; F. atrialba (Murr.) Sing. ; (Clitocybe, 
Murr.) ; F, tilieti Sing. 











KRY TO THE SPECIES 


Considering the smail number of species and the completeness of the de- 
soriptions available, a key is unnecessary at this instance, 


64. HYDROPUS (Kiiln.) Sing. 


Hloydia §: 129. 1942, nom subnad.; Pap. Mich. Acad, So. Arts § Lett, 
32: 127. 1946 (publ. 1948). 


Type species : H. fuliginarius (Batseh ex Fr.) Sing. 


Syn: Mycena sabgen. Eu-Mycena, group Spuriae 3° (section 2) Hydropus Kithner 
Le Genre Mycena, p. 531. 1938, nom. nnd. 


. Characters: Habit between mycenoid-collybioid and omphalioid, 
more often near the latter; pigment, if present in dusky, dall colors, 
or black ; pileus with anepicatis of fascicles or tufts of cheilocystidia- 
like dermatocystidia, or the latter forming a continuous layer, or 
fragments of one (becoming fragmentary in age); the dermatocystidia 
broad to very broad, often filled with fascous cell sap, rounded above; 
lamellae adnexed or more or less adnate to subdecurrent or decur- 
rent; spore print white; spores hyaline, smooth, ellipsoid or short- 
ellipsoid, amyloid (but usually not as strongly amyloid as in Fayo- 
dia); cheilocystidia versiform, usually rather broad and rounded 
above; basidia normal; trama nonamyloid; all hyphae with clamp 
connections ; conducting elements sometimes numerous, dark or 
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« metallic » and context blackening and succeulent. On wood, 
humus, ete. 

Development of the carpophores : Unknown. 

Area: Cosmopolitan, 

Limits: This genus is easy to delimit from all other genera. It is 
closest to Mycena from which it differs in the broad cuticular ele- 
ments, and the nonamyloid trama (but see under Mycena, p. 352). 

State of knowledge: After the completion of several series of type 
studies it is now possible to state that there are at Jeast eight species 
of Hydropus, all completely described as for anatomical, chemical, 
and macroscopical characters. 

Practical importance : Probably none. 


SPECIES 





H. marginellus (Pers, ex Fr.) Sing. (Mycena, Quél.; Omphalina, 
Quél); H. frater-niger Sing.; H. fuliginarius (Batsch ex Weinm.) 
Sing. (Collybia, Gillet; Agaricus nigritus, Berk. & Curt. ; Collybia, 
Sace.; Agaricus atramentosus Kalehbr.; Collybia, Sace.; Mycena, 
Hoehn.; Agaricus succosns Peck ; Collybia, Sace.; Collybia nigres- 
cens Quél.); H. africanus Sing.; H.atriceps (Murr.) Sing. (Gymnopus, 
Murr.); H. translucens (Murr.) Sing. (Camarophyllus, Murr.); H. 
Sabalis Sing.; H. oculatus (Murr.) Sing. (Clitocybe, Murr.); obviously 
also H. Tawodii (Murr.) Sing. (Mycena, Murr.); H. wmbrinus (A. H. 
Smith) Sing. (Mycena, A. H. Smith); H. arenarius (A. H. Smith) 
Sing. (Mycena, A. H. Smith), and probably many more. 





KEY TO THE SPECIES 


‘Tho species indicated above can easily be determined by comparing the origi« 
nal and emended descriptions ; a key appears to be unnecessary. 


65. MYCENA (Pers. ex Fr.) S. F. Gray 
Nat, Arr. Brit. Pl. 1: 619. 1821. 
‘Type species : Mycena galericulata (Scop. ex Fr.) Quél. 


‘Syn. : Gymnopus (Pers. ex) 8. F. Gray, Nat. Arr. Brit. Pl. 1: 604. 1821. 
Mycenula Karst., Medd. Soc. Faun, Fl. Fenn. 16: 89. 1889. 
Pranulus Caes. ex 8. F. Gray sensu Earle (Murr., non Sing. & Sm.) 
Bull. N. ¥. Bot. Gard. 5: 427. 1909. 
Insiticia Earle, 1. 0. p. 425. 
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Basidopus Earle, 1. ¢. p. 426. 

Cottopus Earle, 1. ¢. 

Galactopus Farle, 1. ¢. 

Stereopodium Earle, 1. ¢. 

Linopodium Karle, 1. ¢. 

Pseudomycena Cejp, Publ. Pac. Se. Unie. Charles, p. 138. 1930, 

Phiebomycena Heim, Revue de Mycol. 10: 26. 1945 (haud legitime editam 
nomen). 

1 Komycenetla Atk., Bot. Gaz. 34: 37, 1902. 

1 Leiopoda Vel., Novit. Mycol. Noviss., Op. Bot. Cech, 4: 35. 1947. 

1 Retocybe Vel., 1. ¢., p. 33. 








Characters : Habit of the carpophores mycenoid or omphalioid (ix 
the latter case epicutis of the pileus never consisting of smooth fila- 
mentous hyphae); pigment present, or absent, bright colored, or dull 
colored; pileus usually thin and pellucid, striate; epicutis of the 
pileus usually consisting of diverticulate (PI. XVI, 1), filamentous 
or elongate and irregular hyphae, much more rarely these diverticu- 
late hyphae hairshaped (Pl. XIV, 1), or they are filamentous but 
smooth, or they are globose and smooth (if. rorida-group); if the 
epicuticular hyphae are smooth the spores are distinctly amyloid; 
hypodermium and subcutis more or less individualized, one of the 
layers underneath the epicutis often gelatinized (then the pileus 
viscid), or consisting of large, short elements (subcellular); hymeno- 
phore usually distinetly lamellate ; lamellae ascendant, horizontal or 
descendant, subfree to decurrent; hymenophoral trama subregular 
to regular or almost subcellular (consisting of rather large and short 
elements), usually strongly amyloid, rarely very slightly amyloid 
and the spores also very slightly amyloid (but then base of stipe — a 
pedestal, or else both pileus and stipe viseid to glutinous); spores 
usually forming a pure white, more rarely pale cremeous print, 
hyaline, smooth, with homogeneous, thin, amyloid (rarely nonamy- 
loid — but then pileus and stipe glutinous, or at least the pileus 
distinctly viscid, or base of the stipe — a pedestal, or else epicutis 
typically diverticulate) wall; basidia normal but often 1-3-spored as 
well as 4-spored ; cheilocystidia present, other cystidia also often 
present; stipe central, sometimes with latex (with numerous laticifer- 
ous hyphae), usually very thin, fragile to subcartilaginous, insiti- 
tious or not, usually tubulose; veil none; context fleshy, not ie- 
viving ; tissue of the stipe usually amyloid ; hyphae with numerous 
clamp connections, at least in the «normal», i. e. heterothallic, 
4-spored races. Carpophores attached to the substratum (bark, living 
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or decaying wood, Pteridophyta, moss, dead needles or foliage, char- 
coal, cones, sticks, humus and sand, or other kinds of soil) by a 
dise (pedestal), directly, or with a psendorhiza; mycelium hardly 
yeorrhiza, without connection with black rhizomorphs, 





forming m, 
often luminescent. 

Development of the carpophores : Gymnocarpous. Kavina claimed to 
have observed what amounts to hemiangiocarpous development in 
several species of Mycena, but Kiihner repudiated this indication on 
the grounds tha Kavina had not seen sufficiently young stages. It is 
not quite obvious that this discrepancy is entirely due to faulty ob- 
servation. With so few species studied ontogenetically, one may, 
theoretically at least, admit the possiblity that there are two groups 
of Mycenae. one gymnocarpous, another hemiangiocarpous. On the 
other hand, in view of the close relationship between all the species 
of Mycena, this appears rather improbable, and the fact that all 
species studied by Kiihner were gymnocarpous, and all studied by 
Kavina were hemiangiocarpons ean also more easily be interpreted by 
differences in the manner of observation. The author is inclined to 
think, therefore, that an error must have ocurred in the observations 
of either one of the authors cited above, and it is easier to believe 
that the error has oceurred to Kavina because of the ample descriptive 
and illustrative material published by Kiihner, — material that 
appears to be conclusive enough. 

‘Area: Cosmopolitan, but there are more species in the temperate 
zone than in the tropics (at least in America). 

Limits: The limits of Mycena are not final, as outlined in this 
scheme. Kiiiner, in his monograph, has strongly emphasized the 
amyloid reaction of the spores and the tissue, admitting at the same 
time, several exceptions, such as Mycena pseudopura which the author 
has subsequently transferred to the genus Poromycena, also several 
species in other groups which are, however, so abundantly chara- 
eterized as Mycenae that the absence or slowness of the iodine reaction 
in either the spores or the tissue does not contest the validity of Kiih- 
‘ner’s classification, or its practical usefulness. On the other hand, 
A. H. Smith in an equally valuable and interesting treatment of 
the genus, has intentionally underemphasized the iodine reactions, 
obviously for practical reasons of presentation and determination. 
Kiihner’s and Smith’s classifications are not irreconcilable. Howev- 
er, in Smith’s treatment, one is occasionally puzzled when at- 
tamntine to establish the final position. in a Kiihnerian scheme. of @ 
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species described by Smith between 1937 and 1947 (thus not repre- 
sented in Kiihner’s monograph) and inserted in one of Smith's mixed 
groups. It is not the place here to discuss whether or not the chemi- 
¢al classification or the morphological classification are preferable. 
However, these few species which do not fit in Kiibner’s scheme 
affect the delimitation of the genus Mycena, and should be discussed 
here. ‘The author has not had occasion to study all the species 
concerned. Some of the remarkable species, according to their 
description, are M. pusillissima, M. litoralis, M. monticola, Only 
the type of the latter has been examined by the author. It 
appears that this is a trae Mycena with weak amyloid reaction, 
Phe spores are definitely not all amyloid, nor are any of them 
distinctly amyloid when the usual procedure is followed (hydro- 
lysis with ammonia, then addition of Melzer’s reagent). ‘Che 
tissue becomes very slowly and slightly amyloid when the usual pro- 
lure is followed. But ifthe hydrolysis is effected with concentrated 
hydrochloric acid, the reaction becomes strong and beantifully vina- 
ceaos. This species would always remain in Mycena rather than in 
Poromycena, even if the amyloidity of the spores were nil because 
of the characters of the epicutis which consists of thin, flexnous, 
interwoven hyphae which are strongly nodose and emitting second- 
ary branchlets at oblique as well as at right angles. Though this 
structure is neither typically diverticnlate nor typically astrostro- 
melloid, it is characteristic enough for species with the Mycena-type of 
cortical layers, and should not be confused with the structure in Poro- 
mycena. Aside from that the lamellae are ascendant in the young 
specimens. Another case is Omphalia lilacifolia, a species which has 
been transferred to Clitocybe by Singer (1942), and to Mycena by 
Smith (1947). It is obvious that this species does not belong in Om- 
phalia but it has nonamyloid spores and nonamyloid tissne, and it 
cannot be considered as belonging in Mycena unless the genus My- 
ena is emended so as to accommodate species without any positive 
iodine reaction. If one studies carefully the taxonomy of the small 
Clitocybes and that of the glutinous and viscid Mycenae, one is led 
to prefer Smith’ solution. This does not mean that the iodine reaction 
is not good for the generic delimitation of Mycena, but the diagnosis 
must be worded so as to admit certain species with nonamyloid walls. 
‘This will not affect the delimitation of the genus Marasmicllus 
(= Hemimycena) which, essentially, is closer to Marasmius than to 
Mycena, but undoubtedly intermediate between the two. 
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If the iodine reaction is handled with care and asa character often 
useful in the generic and specific taxonomy of Mycena and related 
genera rather than schematically or with the intention to lead it ad 
absurdum (which can of course be done by exaggerating the im- 
portance of the exceptions), one will find that it supplements rather 
than it fixes the generic description of Mycena. 

‘The author can fully understand Kiihner’s and Smith’s reluctance 
to divide the genus Mycena in smaller units and recognize it as a 
small emended unit. Their subject is Mycena in the Friesian sense, 
and treating this large group, they noticed that some of the species 
described by Fries in tribes other than Mycena, could seareely be 
separated from Mycena. However, when endeavoring to reclassify the 
group of genera here involved according to modern methods of classi- 
fication, one cannot but wonder whether a genus of this monstrous. 
size and containing so many clear-cut sections as Mycena in the 
sense of Kiilmer or Smith is still a genus on the same level as the 
smaller natural genera in the agaries such as Leucopawillus or Mela- 
noleuca, or even the large natural genera such as Russula, The author 
is convinced that, both for practical and for theoretical reasons, My- 
cent should be understood in the narrower sense. Everyone realizes 
that, in order to do so, an unreasonably large number of species, 
even such species that would otherwise be well known and easily re- 
cognizable, must go into the list of species incompletely known, and 
this interferes with the arrangement of a monographic study. How- 
ever, such difficulties do not restrain the arrangement of the present 
work, and consequently, certain species which are not yet quite 
clearly understood and not fully studied in every regard considered 
as important in the present arrangement, are left out of consideration 
until further study will determine their place in the classification. 

State of knowledge: Notwithstanding the difficulties encountered 
in certain forms, especially such with reportedly irregular or unusual 
iodine reaction, the general knowledge of the species of Mycena, 
is much better than the somewhat confused nomenclatorial situation 
may suggest. In this regard, the ratio between the state of knowledge 
on one hand and the disagreement abont some names on the other 
are comparable in Mycena and Russula. In both generatwo monographs 
have been published, both based on modern research methods, but 
the older names are often interpreted in different whys. 
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any non-European region, is not important. While some of Smnith’s 
reasons for different interpretations seem, at least to the non-specia- 
list, quite convineing, they often are difficult to accept because 
of European traditions, and European phytogeographic considera- 
tions, Besides, it ist almost certain that Kiihner’s monograph is taxo- 
nomically accepted in most European herbaria and laboratories as 
Smith’s is in America, and the author would have continued (as he 
did in 1943) to use Kiihner’s nomenclature in spite of his personal 
preferences in certain eases, were it not for the fact that Smith has 
not followed such a policy regarding the European species. Under 
these cireumstances, it seems to be correct to adopt a certain definite 
policy as to the acceptance or non-acceptance of names in Mycena, or 
else two nomenclatorial schools will perpetuate themselves. ‘The 
author believes that if tradition and text of the Friesian diagnosis is 
not clearly and undubitably on the side of one author, then, in case 
of disagreement, the names involved should be considered as «no- 
mina dubia», Withont regard as to whether or not future taxono- 
mists will have a list of nomina dubia in Mycena (and other genera 
with a similar nomenclatorial situation) at their disposal, these names. 
ave here disregarded, and newer binomials are substituted. Ifa Buro- 
pean spe 





























sis interpreted by ouly one author without disagreement 
on the side of any other modern author, this interpretation is here 
acvepted, but the words «sensu X » are added to the binomial. This 
is done even in the case of leetotypical material from America, but 
in the latter case the author her pess 
outcome. Such « tele-interpretat ake it for granted that there 
is no difference in the mycological flora of Europe and the temperate 
zone of North ing in this country 
must also occur on the other side of the Atlantic. This is of course 
not so; and consequently, m 
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jeterminations may result which are 
more troublesome than the possible synonyms which might occasion- 
ally result if such species were described as new. 

Aside from these difficulties, the number of species completely 
known and ready to be inserted in any classification of the genus 
Mycena, is comparatively large. This is due to the fact that two an- 
usually industrious and ingenious monographers have studied the 
Mycenas of both Europe and North America, and some few species 
were added from Northern Asia and the Caucasus. Nevertheless, the 
species of Mycena from Africa, Southern and Eastern Asia, Austra- 
lia, and Oceania, and those from South and Central America have 
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scarcely been touched. It is desiderable that now, after so much valna- 
ble work has been done in Europe and North America, a world mono- 
graph be written representing the actual knowledge on the Mycenae. 

Below, the species known have been sifted twice. In the first place, 
only those known in every aspect are admitted, and in the second 
place, only those that do not cause any doubt as to their position 
have been chosen to illustrate the sections, subsections, and stirpes. 
‘This policy has reduced the species to 153, a figure which will from 
now on steadily grow in accordance with further type studies mainly 
on species from regions where the Mycena flora has thus far not been 
sufficiently studied. 

Practical importance: It is probable that Myce 
narrower sense, cause various plant diseases in the tropies but few 
details ave available at present. The only definite knowledge we 
have, concerns M. flavida which is pathogenic on Coffea (American 
Coffee Leaf Disease, or Ojo de Gallo). Certain species have been 
indicated as edible or poisonons but none is of any economic impor: 
tance, True mycorrhizal relationship between forest trees and Myce- 
nas is improbable but endotrophic mycorrhiza may be formed by 
some exotic species. 

In view of the comparative easiness of growing Mycenas in the 
laboratory, it is not surprising to see that many data on sexuality of 
the Agaricales ave based on material that belongs in this genus. 





as, even in the 

















SPECIES 





Sect. 1. SACCHARIFERAE Kiibner (1938). « Species without..." 
basal disc or with a very narrow one; covering of the pileus by no 
means gelatinized, including a large number of inflated-vesiculose 








™ The classification used here is based on that published in 1943 (Ann, Mycol. 
41: 137. 1943) whieh is in turn based on Kiihner’s most recent classification 
(1987 (1938}). However, in the light of Smith’s new monograph and certain mo- 
difications in line th the author’s own investigations it became desirable to 
change the classification in a few details. The most striking differences between 
this and the 1943 classification are the abandonment of the subgenera, and the 
emphasis on some formerly less conspicuous but, as it seems, important and well 
defined groups as the section Purae (= Janthinae) and the Viscidipedes in a wider 
sense, as used by A. H. Smith. 











™ Kiihner includes here the character « without blue-green colors». This, 
however, may not always be true since forms of M. Mucor and M. tenerrima can 
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cells... ...which are densely diverticnlate and broom-like» (dendro- 
physoid). 

‘Type species : M. tenerrima (Berk.) Saec. 

AM. tenerrima (Berk.) Sacc. sensu Lange, 
Lange. 

Sect. 2. BASIPEDES (Fr. ut sect, Agarici trib. Mycenae) Kithner 
em. ner (1926), «Species without blue-green colors, stipe at the 
base abruptly broadened into a dise whieh is formed by short, in- 
tlated, fusiform or ellipsoid hyphae; covering of the pileus distinetly 
gelatinous >. Kiihner. 

Type species : M. stylobates (Pers. ex Fr.) Quél. 

M. stylobates (Pers. ex Fr.) Quél. sensu Schroeter ; Af, Mucor (Batsch 
ex Fr.) Gillet sensu Lange; M. Gaultheri A. H, Smith; M. clavularis 
(Fr.) Gillet sensu Kiihner; Af. bulbosa (Cejp) Kiibner; M. longiseta 
Hoehnel, 

Sect. 3. VISCIPELLES Kiihner (1931) (Cyanescentes Kiihner 
1938), « Stipe not broadened into a dise at the base which is often 
colored blue or green, entirely pubescent under a lens; covering ofthe 
pileus gelatinous.» Kiilner. 

‘Type species : M. eyanorhiza Quél. sensu Kiihner. 

Note : Sect. Insiticiae Kiihner non Fr. is the same as Cyanescentes 
Kiihner, It is based on M. pachyderma Kiihner which Smith thinks 
is transitional tothe Corticolae, i.e. to stirps Corticola in our present 
arrangement. One may be tempted to replace the Insiticiae Kiihner 
by a legal sectional name and separate them from the Cyanescentes 
and the Typicae, including M. pachyderma and M. chlorinoxma, but 
this matter must be left to the student specialized in the group. 

AL, cyanipes Godey (nom. nov.) (M. eyanescens Vel. non Mont,); 
M. amicta (r.) Quél. sensu Hoehnel (Pranulas caesiialbns Murr.) ; Mf. 
cyanorhiza Quél. sensu Kiihner; M. pachyderma Kiihner; M. chlori- 
nosma 8 M. flavida (Maublane & Rangel) Sing. (Omphalia, 
Manblane & Rangel) would seem to belong here but may rather be 
assigned toa new section. 

Sect. 4. RIGIDIPEDES Fr. ut sect. Agarici trib. Mycenae (1836). 
Pileus and stipe content, i.e. not separated by a separation layer as 
in the first three sections ; stipe neither containing a latex nor covered 
With a glutinous sheath ; pileus without a gelatinons pellicle; pigment. 
dull colored, or else with an epicutis consisting of diverticulate 
hyphae (or hyphae at least nodose ramose). 

Type species : M. galericulata (Scop. ex Fr.) Quél. 








ier ; M. osmundicola 
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Note : The sections Calodontes Fr. (1836), Alealinae Kony. & Maubl. 
(1924-37), Polygrammae Konr. & Manbl. (1924-37), Galericulatue 
Konr, & Maubl. (1924-37), and Typicae Kiihner (1938), also most of 
the Fragilipedes, Filopedes and Insiticiae Vr. ave identical, and so is 
the subgenus Pseudomycena Cejp. Unless these names will be used, 
in the future, for the designation of sections to be split from the 
sectims Rigidipedes, or for the designation of subgenera, they must 
be considered as synonyms of the Rigidipedes. 

Subsect. Granulatae (Lange, p. p.). Cheilocystidia of Lange's 
type LL, or dendrophysoid, i. e, usually vesicalose to clavate, rarely 
of some other shape, with short to long cylindric appendages over 
the upper portion, or over most of their surface which gives them an 
echinate appearance ; rarely only the plenrocystidia warty or echinate 
on their ventricose sides or on their apices (stirps Latifolia). 

Type species : M. galericulata (Scop. ex Fr.) Quél. 

Stirps Corticola (Small species on the cortex of living trees with 
pruinate stipe and globose to snbglobose spores). 

M. venustula Quél.; M. supina (Fr.) Quél. sensu Lange ; AM. psendo- 
corticola Kilmer; M. madronicola A. H. Smith; M. corticalis A. H. 
Smith (non Prunulas corticalis Murr.); M. corticola (Bers. ex Fr.) 
Quél. sensu Pat, (Prunulus corticalis Murr.). 

Note: This stirps is well separated from other genera aud may be 
Detter considered as a subsection within the Rigidipedes, or else as 
an autonomous section between the Qyanescentes and Rigidipedes. Uf 
80, the name Supinac used by Konrad & Maublane should not be dis- 
carded in favor of the Friesian name Insiticiae since the latter has 
Deen emended so as to designate the group called «stirps Polyadel- 
pha» here. 

Stirps Polyadelpha (Very small species without basal rhizoids or 
with long mycelial filaments which radiate from the insititions base; 
edge of the lamellae not differently colored). 

‘M. eapillaris (Schum. ex Fr.) Quél. sensu Lange; ML. Smithiana 
Kiihner; M, tubarioides (. Maire) Kiilmer; M. Lohwagii Sing. ; M. 
herbarum Sing.; M. juncicola (Fr.) Gillet sensu Smith ; 1. Quereus- 
Hicis Kithner ; M. polyadelpha (Lasch) Kiihner (Omphalia, Quél. ; De- 
licatula, Cejp; Marasmius, Pat.) ; Mf. pterigena (Fr.) Quél. 

Stirps Elegans (Edge of lamellae discolored because ofa dissolved 
pigment inside the cheilocystidia, or else pileus bright colored but 
then epicutis cousisting of distinctly diverticulate hyphae and 
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M, aurantiomarginata (Fr.) Quél. sensu Schroeter [M. elegans (Pers, 
ex Fr.) Quél. sensu Kiihner]; M. cklorantha (Fr. ex Fr.) Gillet sensu 
Oort [M. elegans (Pers. ex Fr.) Quél. sensu Smith]; M. flavescens Vel. ; 
M. luteolorufescens Karst; M. strobilinoides Peck ; probably also M. 
Beardslecana Sing. 

Stirps Rosella (Edge darker colored than the sides of the lamel 
Jae; the latter with smooth fusoid-ampullaceous eystidia). 

AM. rosella (Fr. Quél. sensu Schroeter, and (if identical) sensu 
Smith. 

Stirps Monticola(Pileus brightly colored ; spores extremely weakly 
amyloid; epicatis consisting of nodose and somewhat ramose filamen- 
tous hyphae ; lamellae with concolorous edge). 

M, monticola A. H. Smith; perhaps also M. subinearnata (Peck) 
Sace, 

Stirps Galericulata * (Pileus 
colored, not combining the eh: 
stirps monticola). 

M. piceicola A. HM. Smith; M. plicosa (Pr.) Gillet: sensu Smith; M. 
subplicosa Karst. sensu Sinith ; M. Kuehneri Sing. ; M. iodiolens Lun- 
dell (M. vitilis (Pr.) Quél. sensa Kithner vis Fr.]; M. urania (Ir.) 
Quél. sensu Smith ; I. psammicola (Berk. & Br.) Sace. sensu Smith (an 
Berk. & Broome"); M. Peyerimhogii R. Maire; M. eantholenca Kiih- 
ner; M. pusilla A. H. Smith; M. alealiniformis (Murr.) Marr.; AM. 
altroalboides (Peck) Save. ; M. galericulata (Scop. ex Fr.) Quél. sensu 
auct, plur, e. ge. Schroeter (M. Atkinsonii House; M.atridisea Marr,); 
M. hemisphacrica Peck; M. rugolosiceps (Kauttm.) Kiilner; M.permixta 
(Britz.) Sace. [M. megaspora Kanffm. ; M. excisa (Lasch) Gillet sensu 
Bres, non al.|; M. occidentalis (Murr.) Murr.; M. maculata Karst. 
{M. alcalina (Fr.) Quél. sensu Ricken ; M. parabolica (Fr.) Quél. sensu 
Bres. ; M. rugosoisles Peck| ;.1/. tintinnabulum (Fr.) Qnél. sensu Schroe- 
ter; M. inclinata (Kr.) Quél. seusn Kiihner; M. psendoinelinata A. H. 
Smith; M. alnicola A. H. Smith; M. paraboliciformis Sing. (nom. 





I. 





ally not bright colored, or if bright 
ters of either stirps elegans or 



















































Formerly (1943), the author distinguished the stirps Galericulata from an- 
other stirps, Vililis, the latter corresponding to Kiihner’s group Filipedes (an 
‘emendation of Fries’ Filipedes bnt withont distinct rank, subordinated to a sub- 
section). It seems that it is impossible to draw a clear line between the two 
groups 

"* Unless this species, in the sense of Smith, is proved to occur in Europe, the 
application of the name M. psammicola to the American species is at least 
debatable. 
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nov.) [M. parabolica (Fr.) Quél. sensu Smith]; Mf. radicatella (Peck.) 
Sace. (Prunulus adivondackensis Murr.; M. subviscida, Kauftm. & 
Smith); M. longipes (Mure.) Murr. (Pranulus magnus Murr.). 

Stirps Cinerella (Differs from the preceding stirps in having a 
very distinct omphalioid habit, horizontal, arcuate-decurrent lamel- 
lae, and relatively less thin stipe; pigment always dull colored (gray 
or fascous) ; if the epicutis consists of inflated erect bodies forming 
a palisade or isolated fascicles — see under sect. Viscidipedes, sub- 
sect. Roridae, note, )). 362). 

M. einerella Karst. sensu Lange ; il. subconcolor A. H. Smith; M. 
concolor (Lange) Kithner. 

Stirps Latifolia (Differs from the preceding stirpes in having pleu 
rocystidia which are projecting and fusoid like those of the Cilia- 
tae but dendrophysoid-echinate either in the middle portion or at the 
apex ; habit omph: ). 

M. latifolia (Peck) Sac 

















(M. pinetorum Lange). 

Stirps Borealis (Ditters from the preceding stirps in having my. 
cenoid instead of omphalicid habit). 

M. borealis A. H. Smith; M. Font-Queri R. Maire. 

Subsection Ciliatae (Lange p. p. 1914) Kithner (1938). Plenrocys- 
tidia either absent or not echinate but smooth ; cheilocystidia always. 
smooth and simple to branched, not clavate and echinate, 

‘Type species : M. alcalina (Fr.) Quél. sensu Schroeter. 

Stirps Quisquiliaris (with the same characters as stirps Cinerella, 
bat with the cystidia of the type I of Lange, i.e. not the type de- 
scribed under the subsection Granulatae). 

M. quisquiliaris (Joss.) Kiihner; M. Brownii A. H. Smith ; M. pseu- 
doclavicularis A. H. Smith. 

Stirps Rubromarginata (with the same characters as stirps ele- 
gans, but with the cystidia of the type described under subsection 
Oi 



































jiatae). 

. capillaripes Peck (M. Langei I. Maire); M. debilis (Fr.) Quél. 
sensu Smith and Fries; If, citrinomarginata Gillet; M. cedretorum 
R. Maire; M. avenacea (Fr. t) Quél. sensu Schroeter, Kiihner, A. H. 
Smith; M. albidolilacea Kiihner & Maire; M. viridimarginata Karst. ; 
M. olivaceoalealina Sing. ; M. atromarginata (Laseh) Gillet ; M. rubro- 
marginata (Fr.) Gillet; M. elegantula Peck; M. purpureofusca Peck ; 
M. luteoalcalina Sing. ; M. flavipes Quél. (M. Renati Quél.); M. Seynit 
Quél.; M. rhaeborhiza (Lasch) Gillet (M. lutea Bres.); M. chrysoco- 
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Stirps Alcalina (with characters of stirps Galerieulata, but with 
stidia of the type described under subsection Ciliatac.) 

M. zephirus (Pr.) Quél.; M. strobilicola Favre & Kiilner (M. verna 
lis Post ex Lundell non Vel.); M.alcalina (Fr.) Qnél. sensu Schroeter, 
Kiihner, A. H. Smith; M. ehlorinella (Lange) Sing. [M. alealina var. 
chlorinella Lange; M. metata (Fr.) Quél. sensu Schroeter; M, lepto- 
M. macrocystidiata Sing. ; 
M, atrocyanea (Batsch ex Fr.) Gillet sensu Kiihner (M. nigricans 
Bres.); M. fragillima A, H. Smith (M. Vasilievae Sing.); MM. actites 
M. plumbea (Pr.) Karst. sensu Smith, an 
7M. subvitrea A. H. Smith; M. griseoconica Kauffm.; M. praccor 
Vel.; Ml. niveipes (Murr.) Murr. (M. pseudogalericulata Lange ; M. 
Jacobi Kiihner); si. atroalba (Bolt. ex Fr.) Gillet sensu Ricken, Sin- 
ger; M. tenniceps A. H. Smith; M. Josefi Sing. (M. atroalba sensu 
Vel.); M. algeriensis R. Maire; M. exeisa (Laseh) Gillet sensu Smith ; 
M, sudovella Sing.; M. fagetorum (Ir.) Gillet; Mf. pseudovulgaris 
Kiihner (if different from the subsequent species); M. laevigata 
(Lasch) Quél. sensu Hoebnel, Sing.; M. polygramma (Bull. ex Fr.) 
Quél. sensu Lange; M. ritilis (Fr.) Quél. sensu Lange [M. filopes 
(Bull. ex Fr.) Quél. sensu Schroeter, M. adhaerens Vel.]; M. pullata 
(Berk. & Cooke) Sace. sensu Smith; M. Abramsii (Murr.) Murr. ; I. 
Juscoocula A. H, Smith; M, Kauffmaniana A, H. Smith; M. subfusca 
A. H, Smith; M, murina (Murr.) Murr. [M. stannea (Fr.) Quél. sensu. 
A, H Smith]; M. pectinata (Murr.) Murr. ; Mf. praelonga (Peck) Sace. ; 
M, subsupina A. H. Smith; M. rubrotincta A, H. Smith [M.tenuienla 
(Murr,) Murr, non (Karst.) Saee.]. 

Sect. 5. LACTIPEDES Fr. ut sect. gen. Agarici trib. Mycenae 
(1836). Stipe with laticifers containing white or colored milky latex 
(latex not watery); stipe and pilens not visei 

Type species : M. galopoda (Pers. ex Fr.) Quél. 

M. crocata (Schrad. ex Fr.) Quél.; M. sanguinolenta (A. & 8. ex 
Fr.) Quél.; M. subsanguinolenta A. H. Smith ; M. haematopoda (Pers. 
ex Fr.) Quél.; M. Atkinsoniana A. H. Smith (M. fagicola A. H. 
Smith non al.); M. erubescens Hoehnel (M. fellea Lange; M. cholea 
A. H. Smith; M. parabolica sensu Hoehnel; synonymy according to- 
Kiihner) ; M. galopoda (Pers. ex Fr.) Quél. 

Sect. 6. GLUTINIPEDES Fr. ut set. Agarici trib. Mycenae (1836) 
Gunmosae Lange 1914; Glutinosae Kiihner 1931). Stipe in cross. 
section showing an outer gelatinous layer ; hence usually viscid when 
fresh, or sometimes covered with a thick gintinous sheath. 
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‘Type species : M. epipterygia (Scop. ex Fr.) Quél. 

Subsect, Fuliginellae A. H. Smith ut sectio (1947). Pileus 
not with a cortieate layer consisting of broad inflated cells (some 
with brown contents) ; stipe not yellow or otherwise bright colored. 
Mycelium humicolous; carpophores not cespitose (but often densely 
gregarious). 

Type species : M. vulgaris (Pers. ex Fr.) Quél. 

M, insignis A. H. Smith; M. elavicutaris (Fr.) Gillet; M. militaris 
Karst. ; M. oulgaris (Pers. ex Fr.) Quél.; ML, pelliculosa (Fr.) Quél.; 
M, odorifera (Peck) Sace.; M. quinaultensis Kauffm. apnd A, H. 
Smith; M. tenae A. H. Smith. 

Snbsect, Gummosae (Lange) Oort (1928) (sect. Viseosae Smith 
1947), Pilens without a corticate layer consisting of broad, inflated 
cells (some with brown contents); stipe yellow or otherwise bright 
colored, Mycelium humicolons (or on very old decayed wood); earpo- 
phores as it rule not eespitose. 

Type species : M. viscosa (Secr.) R. Maire. 

MM, griseoviridis A. A. Smith ; M. viscosa (Secr.) RK. Maire (Agaricus 
alealinus viseosus Seer.; M. epipterygia var. viseosa Ricken); M. 
epipterygioides Pearson ; M. epipterygia (Scop. ex Fr.) S. F. Gray (Pru- 
nulus paludicola Mure,); MM. subinamyloidea Sing. 

Subsect. Caespitosae A. H. Smith ut seetio (1947). Pileus 
not with a corticate layer consisting of broad inflated cells (some 
with brown contents) ; stipe either orange to yellow, or dull colored 
to white; mycelium lignicolons; earpophores as a rale fasciculate- 
cespitose, rarely gregarious. 

Type species : M. texensis A. H. Smith. 

MM. glutinosa Beardslee; M. Austinii (Peck) Kiilmer; M. honduren- 
sis A. HL. Smith ; Mf. texensis A. H. Smith ; M. Leaiana (Berk.) Sace. ; 
M. lilacifolia (Peck) A. H. Smith (Omphalia, Peck ; Omphalina, 
Mur, ; Clitoeybe, Sing. 

Subsect. Roridae Kiihner ut sectio (1931). Pileus with a corticate 
layer consisting of broad inflated cells, some of them with brown 
contents; stipe neither yellow nor orange; mycelinm lignicolons or 
not; carpophores usually very gregurions but not cespitose nor fasci- 
enlate, 

Type species : M. rorida (Scop. ex Fr.) Quél. 

M. rorida (Scop. ex Fr.) Quél. 

Note: This subsection is very isolated among the viscid Mycenae, 
and it appears to be much closer to Mycena swanetica (Sing.) Sing. as 
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described in Ann, Mycol. 41: 140, 1943 in spite of the fact that the 
latter has dry stipe, These two spe ¢ exactly intermediate be- 
tween Mycena and Hydropus, having all the chemical characters of 
the Mycenae and all the anatomical chi of Hydropus while 
the macro-morphological characters are closer to the Mycenae Visei- 
dipedes in M. vorida and closer to Hydropus in M. swanetica. Tt is at 
present impossible to tell whether other species will eventually enter 
this interesting group. The author has inserted it as a subsection in 
Mycena but this is a temporary solution, and it is expected that this 
group will eventually be separated from Mycena. 

Sect. 7. PURAE Konr, & Manbl. (1924-37) (Lanthinae Kilner, as 
A, H. Smith ut subsectio 1947). Pigment rarely dull colored often 
violet or rose color, ete. ; cuticle consisting ofa poorly developed sub- 
cutis and an equally poorly developed epicutis, the latter consisting 
of smooth hyphae; both tissue and spores amyloid; carpophores 
usually rather fleshy with raphanaceous odor, collybioid, clitocyboid, 
or tricholomatoid rather than myeenoid in some cases. 

Type species : M. pura (Pers. ex Fr.) Quél. 

Stirps Pura (Edge of the lamellae concolorous with the sides). 

AL. pura (Pers. ex Fr.) Quél.; probably also M, Kuelmeriana A. H. 
Smith with small spores and adnato-decurrent lamellae, and M, sub- 
aquosa A. H. Smith which is white. Pktebomycena madegassensis Heim 
obviously Delongs here. 

Stirps Pelianthina (Kaze of the lamellae darker colored). 

M, pelianthina (Kr.) Quél.; M.rutilantiformis (Murr.) Mure. (Pranu- 
lus, Murr.; M. pseudopelianthina Lange). 













































KEY To THE srECIKS 


Klilner (Le Geure Mycewa, Paris 1938) aud A. Il, Smith (North American Species 
of Myoenn, Aun Arbor 1947) contain excellent ki 





66. POROMYCENA Van Overeem 





in Van Overeem & Wees 
Lloydia 8 : 218-219, 19: 





Leon. Fang. Malay. 14-15 : 4. 1926, em. 8 








rasmioid ; pigment usually bright (often lilac or greenish); epicutis 
sting of smooth, hyaline, filamentous hyphae ; 








of the pilens 
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dermatocystidia few on the disc, or none; hypodermium subcellular, 
pigmented ; hymenophore lamellate but strongly intervenose often 
to the point of appearing poroid with the pores arranged radiately, 
rather broadly adnexed to almost decurrent; spore print white; 
spores hyaline, smooth, ovoid-oblong to ellipsoid, nonamyloid, with 
simple wall; cystidia present only on the edge of the lamellae (pores), 
as cheilocystidia, none on the sides; basidia normal; hymenophoral 
(rama more or less regular; stipe central, with basal tomentum 
sometimes strongly developed, never insititious, rather thin and 
fragile to slightly tonghish; context consisting of amyloid hyphae; 
hyphae with or without clamp connections (if there are clamp con- 
nections in the epicutis of the pileus, the hymenophore is poroid or 
almost so; if the hymenophore is lamellate and merely intervenose, 
the epicutis consists of clampless hyphae), non-gelatinized. On humus 
and débris, sticks and logs, among moss and on anthills. 

Development of the carpophores : Unknown, probably gymnocarpous. 

Area : Predominantly tropical, but one species temperate. 

Limits : The limits against Mycena are clearly determined by the 
cheinical reactions in spite of the obvious affinity of the Pura-group 
of that genus. In Poromycena, the epicutis of the pilens consists of 
non-diverticulate hyphae ; the trama is made up of hyphae without 
clamp connections if the hymenophore is merely intervenose as is 
often the case Mycena (yet in that genus all normal specimens 
excepting those that have parthenogenetic development, have clamp 
connections, as fur as is now known); and if there are clamp con- 
nections, the hymenophore is so strongly lamellate-anastomosing that 
it can be termed poroid or almost poroid ; the spores are nonamyloid 
or 8o slightly amyloid that this reaction can be neglected. 

With these characters, Poromycena would schematically be inserted 
near Marasmius rather than near Mycena. However, the structure of 
the epicutis, and the affinities with the Pura-group of Mycena exclude 
this arrangement; consequently, Poromycena has been taken into- 
the subtribus Myceninae. 

State of knowledge : Five species of this genus have been described 
recognizably and appear to belong here *. Two of them have been 




















"In a recent papor (Ker. Myc. 10: 3-60, pl. I-IV. 1945, publ. 1946), R. Heiuy 
disposes of two species, P. myrmecophila aud P. decipiens as having nonamyloid 
trama, These are precisely the two species not studied by the author. The type 
a ahonid ha raeceamined aa for their iodina re- 
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studied by the author (1945), bat may be that there are more 
species not yet recognized as belonging here. 
Practical importance : None. 





SPECIES 


P. pseudopura (Cooke) Sing. (sensu Kiihner) (Mycena, Sace.) ; P. 
viridula (Berk. ex Cooke) Sing. (Lasehia, Cooke); P. myrmecophita 
(Heim) Sing. (Omphalia, Heim); P. violacella (Speg.) Sing. (Helio- 
myces, Speg.; Collybia, Spey. ; Poromycena anastomosans. Sing.) ; 
P. decipiens Van Ov, in Van Ov. & Weese. 











KRY TO THE srKCIES 








A. Clamp connections in epicutis none (Kiihner) ; lamellae slightly intervenose, 
not poroid. European species. DP. preudopura 
A. Clamp connections present. ‘Lropical and subtropical speci 
B. Lamellae greenish or gray ; many or all anastomoses between the lamel- 
lae lower than these ; species ocenrring in tropical and subtropical Ame- 

rica and on Madagascar. 

C. Lametlae greenish ; low veins aud anastomosing ridges of fall lamel- 
lu-height both ocenrring in the same carpophore or in associated 
carpophores ; spores 7-7.8 x By. P. viridula 

©. Lamellae grayish ; all vei fer thani the radial 
7.810 X 3.5-4.5 u. 

D. Base of the stipe with pale yellow setae ; lamellae broad (np to 

3.5 mm), arenate-decurrent and continued at the apex of the 

stipe ; on inhabited anthills on Madagascar. 1’, myrmecophila 

D, Base of the stipe not markedly setose ; lamellae moderately 

broad, adnate to subdecurrent ; on foliage and palm débris, ete. 

in hammocks in Florida, and sonth to Brazil. P. violacella 

B, Lamellae whitish in the center, more pink toward the margin ; most or 
all anastomoses of eqnal height with the radial lamellae. Species occurring. 
in tropical Asi 1. decipiens 



















auellae ; spores 




















species of Poromycena in our sense should be different in their amyloidity. If Heim’s 
indications are confirmed by reexamination of the types under the preeantions 
recommended in the introduction to this work (lisdrolization of the wall sub- 
stance before using the Melzer, and prolonged time of reaction before the final 
result is observed), it wonld become necessary to revise the position of such 
‘species as have nonamsloid tissue. 
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67, BAEOSPORA Sing. 
Mye. 3: 193. 1938, 








Type species : B. myosura (Fr. sensu Quél., Ricken) Sing. 
Characters: Habit of the carpophores collybioid; pileus with initial- 
ly ineurved margin, hygrophanons or subhygrophanous; pigment 
either intracellular or intercellular and incrusting, brown to melleous, 
or (macroscopically) violet; epicntis and hypodermium well differe 
ated or little differentiated, the epicutis consisting of more or less 
radially arranged, filamentous, repent hyphae, but some of the hyphal 
ends often ascendant or erect, and then occasionally transformed into 
dermatocystidioid excrescences which, however, are very scattered on 
the surtace of the pileus; hypodermium consisting of somewhat larger 
hyphae; hymenophore lamellate, lamellae narrow to adnexed to sub- 
free, crowded, pallid or somewhat lilac; hymenophoral trama irregular: 
subintermixed to regular, consisting of elongated hyphae; basidia 
small, normal ; eystidia present but often very scattered on the sides 
of the lamellae, and then these appearing on the edges assuming the 
character of cheilocystidia; spores h smooth, very small, 
oblong or cylindric, amyloid, with thin, simple wall; sabhymenium 
forming a thin layer, intermixed-subcellular, consisting of extremely 
small clements; stipe central with a pseudorhiza or without it, sub- 
equal above the substratum, with dermatocystidia (hairs); context 
pallid to lili i hyphae with elamp con- 
nections, On wood, on cones of conifers, also on other similar snb- 
strata buried in the earth. 
Development of the carpophores : Unknow 
Area 
Limit 







































«, consisting of nonamy! 














orthern temperate zone. 
The genus has initially been conceived somewhat too 
widely including species with amyloid tissue, or with subglobose 
spores, such as Psendobacospora oligophylla and Fayodia familia. By 
excluding these species (Singer 1942), we obtain a very homogeneous, 
natural small group of species to be retained in Bacospora. This 
genus is then parallel to Xeromphatina, obviously the phase of a phylo- 
genetical development where the hymenophore has become non- 
decurrent, and the spores smaller. There is no difficulty in delimiting 
the genus Bacospora in its present outline. 

State of knowledge : The two species entering Bacospora are com> 
pletely known except for the development of the carpophores. 

Tivnolient ievenianée~ aiden. 
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SPE 





B. myoswra (Fr, sens Quél., Ricken) Sing. (Collybia, Quél.; My- 
cena, Kiihuer; Collybia strobilina Velen.; Collybia Friesii Bres.) 
and its variety var, Favre’ Sing. [Bi myosura spp. varicose 
(Fr. sensu Bondier, non Fr.) Favre}; B. myriadophylla (Peck) Sing. 
(Collybia, Peck; Mycena, KC ; Collybia lilacea Quél.; Collybia 
teleojanthina Metrod). 











Spo! 












KEY TO THE SPECIES 


A, Lamellae 
A. Lamellae 


lied ; on cones (Pinus, Picea), Euro) 









B. myouure 
a, North America, 
Bi myriadophylla 





wood (frondose trees), Europe, Sibe 


(8. XEROMPHALINA 


Bull, Soc, Myo, Fr. 50: 








8. 1934 





Tyne species 
Mair 


promphalina campanella (Bat ) Kithn. & 











Syn: Omphatopsis Eurle, Bull. N.Y, Bot, Gard. 8: 





1909, non Grey. (1863). 


Characters: Habit of the 
marasmioid; pigment inte 





pophores: omphalioid or omphalioid- 
reellular, inerusting the walls, bright 
colored ; pileus with initially somewhat incarved margin; epicutis con- 
sisting of radially arranged, repent, non-diver 
dermatocystidia or palisad 
ete. ; hypodermium, tra 
pigment-inerustation 
hymenophore lame 
broadly adnate to ¢ 
regu 
aw 








without 
color of the pilens fulvous, vinaccous, 
ma (including the hymenopkoral tram) with 
which often turn pink to red with alkalis 
(but sometimes slightly intervenose) ; lamellae 
eply decnrrent, colored ; hymenophoral trama 
, its hyphae close, rather voluminous, subparallel and axi 
aged, with slightly thickened walls; basidia normal; 
present on the edge and on the sides of the lamel 
y conspicuous, in others very 
numerous and very conspicuous, hyaline; stipe more or less central, 
never white, never glutinous, with colored basal tomentum whieh is 
always present, often ve 

































yet in some 





individuals not very frequent or not vei 








conspicuous and strigose (ascending along 
the surface of the stipe while becoming shorter toward the middle of 
the stipe and reduced from there upward to a yellowish pruina), 
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never insititious nor arising from a basal disc (pedestal); without 
veil; context somewhat tough and sometimes reviving; tissue non- 
amyloid ; hyphae with clamp connections ; on needles, sticks, stumps 
and tranks, dead as well as living, on buried wood and on inmus, 

Development of the carpophores : Unknown. 

Area : Temperate zones. 

Limits : This genus should be understood in the original sense, 
i.e. restricted to section Campanellae Sing. These are the species 
h nonamyloid hyphae, with pleurocystidia and colored basal to- 
mentum, ‘This excludes species later introduced by Singer (Omphatia 
Typhae Schweers, Omphalia Kalchbrenneri Bres. ; Xeromphalina meso- 
spora Sing.). The excluded species can be inserted in Mycena (if 
otherwise fitting the generic dingnosis of that genus), or in Cantha: 
rellula (as in the ease of 0, Kalekbrenneri). The remaining part of 
Xeromphalina is much easier to define than the genus in the wider 
sense (as tentatively used by Singer in 1942-3), and represents a 
troly natural unit, closely related to Heimiomyces. ‘The latter genus 
differs in several ways, most distinctly in the structure of the epicu- 
tis which includes erect bodies which often form a palisade. 

State of knowledge : The species admitted here are all well known 
in their essential characters. There is still a taxonomic problem to be 
solved as far as the group of X. campanclla is concerned. This species 
always occurs on coniferous wood, but a closely related form occurs 
on various frondose trees, even living trees, yet, morphologically or 
chemically, it is at present hardly possible to distingnish it from 
the typical X. campanella. 

Practical importance : The fact just mentioned is of some practical 
importance since X. campanella can be used by foresters asa reliable 
indicator of coniferous wood even in badly decayed condition. 





























SPECIES 





X. campanella (Batsch ex Fr.) Kiilner & Maire (Omphalia, Quél. ; 
Omphalopsis, Barle apud Murr.); X. caulicinalis (With. ex Fr.) 
Kiihner & Maire (Marasmius, Fr.; Marasmius falvobulbillosus R. 
Fries); X. orickiana (A. H. Smith) Sing. (Omphalia, A, H. Smith). 





RL Sixcen. 





The « Agaricales » | Tricholomataceue) 





KRY TO THE SPECIES 


‘A, Trama not reddening in alkali; lamellae deeply decurrent ; eireumpoiar, 

(On frondose trees): X. sp., and (on coniferous wood) = X. campanetla, 
A. Trama reddening in alkali, or lamellae merely adnate-decurrent. 

B, Pilens without «dark vinaceons brown » (Ridgway) colors; temperate 

species N. cauticinalis 

B. Pileus evenly «dark alifornia, N. orickiana 

















aceous brown » 5 





69. HEIMIOMYCES Sing. 


Lloydia & : 128. 19 











Type species : Agaricus (Collybia) rheicolor Berk, & Curt 
Characters : Habit of the carpophores collybioid to marasmioid ; 
pigment membranal or epimembranal, fulvous to tawny, yellow, ete. ; 
pileus with initially incurved margin; epientis subhymeniform, con- 
sisting of erect elements 1.3-4.5 p broad, most of them hyaline, few 











slightly inerusted by the pigment, forming a continuous layer or 
somewhat scattered outside indefinite where they are crowded, a 









few oblique in H. fuleipes; hypodermium strongly pigmented, con- 
sisting of large, broad, somewhat irregular but usually elongated 
hyphae which are more or le: ‘k-walled; hymenophore lamellate 
but the lamellae often intervenose and anastomosing at the ground, 
yet not enough to make them appear poroid in any k 
adnexed to subdecurrent; often som at tough; hym 
trama regular to subirregular, consisting of thick-walled hyphae; 
spores small to medium sized, hyaline, cylindric or ellipsoid, smooth, 
amyloid, with simple thin wall, with slight hilar depression ; basidia 
rather small sometimes with amyloid tip, with rather thin, long, 
straight sterigmata, without carminophilous granulosity ; eystidia 
numerous at least on the edge of the lamellae, but also often on the 
sides of the lam (where they may be replaced by some kind of 
psendoparaphyses wh » fusitorm, acute, and non projecting) ; 
stipe central, velutinous or tomentose, frequently with pseudorrhiza; 
-walled, nonamyloid hyphae with clamp 














Ww 






























context consisting of th 
connections. On wood. 
Development of the carpophores: Unknown. 
Area : North, Central and South America ; boreal, temperate, sub. 
alpine, and subtropical zones. 
Limits: This genus differs from Neromphalina in the structure of 
2% 
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the epicutis; from Baeospora in larger spores and the larger number 
of erect hyphae on the pileus; from Flammulina in the non-viscid 
pileus and the amyloid spores; from Poromycena in the structure of 
the epicutis, the amyloid spores and the nonamyloid tissue; from 
Filoboletus in lamellate hymenophore, narrower spores, different 
covering of the stipe, different pigment, and different attachment to 
the substratum. 

State of knowledge : ‘two species are known to belong in this genus 
— both have been studied carefully in all their essential characters, 
the type species by the author, and the other species by A. H. Smith, 
who also suggested its congenerity with H. tenuipes, and snbsequent- 
ly by the author. 

Practical importance : Nothing known, 


SPECIES 





H. tenuipes (Schw.) Sing. [Collybia, Sace.; Gymnopus, Murr, ; Colly- 
bia rheicolor (Berk.) Sace. ; Marasmins rhabarberinas Berk. ; Maras- 
mius amabilipes Peck ; Collybia anrantella (Speg.) Speg.|; H. fulvipes 
Murr.) Sing. (Gymnopus, Murr.). 


70. FILOBOLETUS Henn. 
Warburg's Monsunia 1; 146. 1900, sensn Hoebnel, em. 


|. sensu Hoehnel. 





Type species : Filobotetus mycenoides H 





Syn. + Laschia, sect. Porolaschia Pat. Journ, Bot. 1: 231. 1887. p. p. 
Leucoporus, sect. Gelatinosi Pat. Essai tar., p. 82. 1900. 
Leucoporus, sect. Filipedes Pat., L. ¢. 
Bactroboletus, Clements, Gen. Fungi, p. 108. 1909. 
Myeenoporella Van Ov. in Van Ov. & Weese, Icon. Fung. Malay. 14-15 
1926. 











mioid-omphalioid, or marasmioid-my 
noid, but suggesting a Polyporus because of the configuration of the 
hymenophore; pileus cony isting of thin repent 
filamentous hyphae which are either smooth or very finely roughened ; 
hypodermium little differentiated but of considerable diameter, denser 
than the trama of the pileus; hymenophore distinetly poroid, the 
pores usnally not even arranged in a radial manner so as to suggest 





Habit mar 





Characters 
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the derivation from lamellae, forming a rather deep ora very shallow 
layer; spore print white, or whitish ; spores hyaline, smooth, ellipsoid 
to short-ellipsoid, sometimes ellipsoid-oblong or subglobose, amyloid, 
wall homogeneous ; basidia normal ; cheilocystidia not always clearly 
differentiated from the pseudoparaphyses (which often take the shape 
of epibasidium-bearing basidioles, and remain sterile) ; similar cysti- 
dioid bodies or e elements taking the shape of derma- 
tocystidia near the margin or on the disc of some specimens; stipe 
central, or slightly eccentric, more or less «grafted to the substratum 
or traly insititious, without a trace of a psendorrhiza, subglabrous 
to pruinose or floccose, not tomentose except sometimes at the base; 
context consisting of thick-walled hyphae (at least many of them 
thick-walled), very frequently somewhat gelatinized, at least in some 
portions of the carpophore (not in the stipe), nonamyloid, with clamp 
connections. On dead wood, more rarely on other dead plant débris 
(foliage, ete.). 

Development of the carpophores : Unknown, ef. fig. 24 in Heim, Rev. 
Myc. 10: 40, 1945 (1946). 

Area : Tropics. 














chil 











Limits :'This genus is sharply separated from other agaries by the 
truly poroid hymenophore in most forms, and is still well separated 
from them by the combination of characters, even if the configuration 
of the hymenophore is not taken into consideration. Filoboletus un 
doubtedly comes closest to Heimiomyces (about its delimitation, see 
under Heimiomyces). 








There may be some question whether or not Hoehnel’s Filoboletus 
is actually, as Hochnel seems to assume, the genuine species collected 
for ‘Hennings and described by 








. There is a slight divergence in 
size when both descriptions are compared but not enough —ina 
group with great variability in size, and in dealing with Henning’s 
inaceurate deseriptions — to warrant a distinction between the two 
specimens on that basis. Hennings’ type has undoubtedly been de- 
stroyed during the last war, and it appears that the only material that 
can still be checked upon is that collected by Hoehnel. Consequently, 
the only reasonable solution now, is to admit Filoboletus in the sense 
of Hoehnel. Otherwise, a clear delimitation of the genus will never 
be possible, even if some specimens of doubtful identity will be found 
on Java to fit Hennings’ diagnos 


State of knowledge: Three species out of four to five have been 
Stnaian tharnnoehio he fhoa anthar fina 
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for the anatomy of the pore edges and the chemism of the spore wall 
and tissues; another one may be a variety of F. gracilis. 
Practical importance : None. 


SPECIES 


F, mycenoides Henn. sensu Hélnel; F. manipularis (Berk.) Sing. 
(Bavolus, Berk. ; Porolaschia, Pat.; Poromycena, Heim; Favolus 
caespitosus Berk. ; Laschia, Berk. & Br.; Polyporas mycenoides 
Pat.); F. gracilis (Klotzsch apud Berk:) Sing. (Polyporus, Klotzsch ; 
Laschia elypeata Pat.; Polyporus obolus Ellis & McBride); P. luteus 
(Van Ov. in Van Ov. & Weese) Sing. (Mycenoporella, Van Oy.); 
probably also Farolaschia Staudtii Henn. (but perhaps a variety of 
F, gracilis). 











KRY To THE SPECIES 


A. Pilens light pinkish or yellow. Java. 
B, Pilens up to 3.25 mm broad, light pinkish, F, mycenoides 
B. Pileus larger, yellon Fe tuteus 
A, Pilens with very little pigment, 
©. Pores 3-6 mm deep. Tropical Asia, Australia, Oceania, Africa, 
manipularie 


mm deep. ‘Tropical America, West Africa. F. gracilis 

















C. Pores 0.5 


GENERA INCERTAK SEDIS 


Gloiocephala Mass., Grevillea 21 : 34, 1892. «Hymenophore cir- 
cular, plane, the upper sterile surface bearing numerous large pro- 
jecting cystidia which secrete a considerable quantity of hyaline 
mucus; hymenium covering the entire under surface of the hymeno- 
phore, and consisting of closely packed basidia, each bearing a single 
spore at the apex ; stem central, composed of a fascicle of transver- 
sely septate hyphae », Massee. The type species is G. epiphylla Mass. 
The figure, 1. c., shows a monostratous layer of isodiametrie hyphae 
forming the epicutis of the pileus from which the large dermatocys- 
tidia emerge. The mucus is shown dropping down from the margin. 
‘The so-called L-spored basidia are certainly not basidia but either 
pseudoparaphyses, or else eystidia with capitate apex. The whole 
carpophore is whitish. It was collected in Jamaica. 

Héhnel thought that this and Hymenogloea Pat. are identical: 
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Without haying studied the types of Massee’s fungus, itis impossible 
to judge on the validity of Gloiocephala. The strong mucus of the 
latter genus is certainly remarkable, and the dermatocystidiare also 
a distinguishing character as far as Hymenogloca is concerned, Con- 
sequently, all that can be said at present, is that it seems reasonably 
certain that Gloiocephala is close to Marasmins and Hymenogloea. 

Discocyphella Henn. in Warburg’s Monsunia 1: 141. 1900, « Pi- 
lens thin-membranous. subgelatinous, convex or disciform; stipe 
central, filiform, cartilaginous ; hymenium occupyin the lower surface 
of the earpophores, smooth, glabrous; basidia clavate typically 
bisporous, hyaline or yellowish ». Hennings. The type species is D. ma- 
rasmioides Henn. Patouillard and Héhnel believed that this genus 
is merely a somewhat gelatinous representative of the genus Cyma- 
tella Pat, (see there), This may be so—or not. Since the type specimen 
has probably been destroyed, there is hardly a way to save this genus 
from entering the list of the genera dubia. 











BRA IMPERFE 





LY KNOWN 





Leucoinocybe Sing., Ann. Mycol. 41: 144. 1943, ad interim, « Pi- 
leus with an epicatis consisting of non-diverticulate elements, with 
a non-cellular hypodermium, but with free hairs; lamellae sub- 
free, rather broad; spores ellipsoid to almond shaped, amyloid, 
medium sized; hymenophoral trama regular, nonamyloid; habit of 
the carpophores of the Marasmicac or of Inocybe» Singer. ‘The type 
species is Mycena lenta R, Maire. This species has been described in 
detail by Kiihner, Le @enre Mycena, p. 530 under « Xeromycena» 
which is Kithner’s equivalent for the genus Bacospora. However, M. 
lenta differs in several important racters from Bacospora, Since 
Leucoinocybe is thus far monotypic, and its affinites not quite clear, 
the author hesitates to insert Leucoinocybe in the series of numbered 
genera of the Myceninac, thereby conserving its interim status. 

Homycenella Atk., Bot. Gaz. 34: 37. 1902. «Plants stipitate; 
pileus campanulate to expanded consisting of a layer of radiating 
threads forming a more or less latticelike or trabecular, expanded, 
thin structure; trama wanting or very radimentary, the subhyme- 
nium arising directly from the trabeculae of the pileus; bymenium 
plane, or in larger forms with a few short, narrow, distant lamellae, 
not reaching the stipe; lamellae with rudimentary trama; basidia 
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clavate, 4-spored ; spores smooth, 1-celled, hyaline ; stipe fleshy, deli- 
cate; at maturity hymenium dissolving, leaving many of the spores 
lying on an amorphous layer against the trabeculae. One species, on 
decaying leaves of Rhododendron maximum, Blowing Rock, N.C.», 
‘The type species is B. echinocephala Atk. (with figure 1, 1. ¢.). The de- 
scription of this species suggests a close relationship with the Osmun- 
dicola group of Mycena. This cannot be proved at present since type 
studies are impossible. But whatever the iodine reactions of the 
original material would have been, it is very unlikely that Eomycenella 
is a valid genus, even if good material from the type locality should 
become available on the same host. The somewhat reduced lamellae 
alone are by no means a generic character in this group unless ac- 
companied by other more important characters. A. H. Smith also 
tends to consider Homycenella as a synonym of Mycena, yet, in the 
broader sense of Kiihner. 








Tribus BLANNULARIEAE Sing. 
Ann, Mycol. 34: 330, 347. 1936. 


Type genus : Biannularia G. Beck (= Catathelasma Lovej.). 





Syn. : Armillarieae Imai, Journ. 
(spec. & diagn. exclu 


Fac. Agr. Hokkaido Imp. Univ 43: 46. 1938 





Characters : Lamellae decurrent or adnate to sinuate-adnexed, 
inserted or with very few lamellulae; hymenophoral trama bilateral 
in young specimens, nonamyloid : spores oblong and large, smooth, 
hyaline, or short-ellipsoid to ellipsoid and medium. sized, always 
amyloid, smooth, with thin wall; stipe fleshy ; veil present, more or 
less distinctly double in most species, but no basal volva present. 
Note: This tribus is rather isolated among the white spored agar 
Its position is between the tribus Leucopazilleae of the Tricholo- 
mataceae and the family Amanitaceae. It differs from all Tricholo- 
mataceae in the bilateral trama, and from the Amanitaceae in the 
adnexed to decurrent Jamellae. Unfortunately, it is impossible to 
express, in a linear arrangement, the intermediate position in a better 
way than has been attempted here. The Leucopazilleae are, at the 
same time, too close to the Clitocybeae to be separated from them by 
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from the Hygrophoraceae, or from some ancestor intermediate between 
the Biannularieae and the Hygrophoraceae. 


KRY TO THE GENEKA 


A, Lamellae distinetly deenrrent ; veil very distinetly double ; spores very loug. 

70. Catathelasma 

A. Lamellae adnexed to adnate, often sinnate, oceasionally emarginate-subfree ; 
veil present but not always distinetly double ; spores not remarkably long. 

Th. Armillaria 


71, CATATHELASMA Lovej. 


Bot. Gaz, 50: 383. 1910. 





‘Type species : O. ecanescens Love}. 





Syn, + Bianuntaria G. Bock, Pilz- und Kréuterfr. 5: 231, 1922, 


Lose ofthe tribus ; lamellae deeurrent; spores oblong 
-cylindric) ; veil distinetly double. On the 


Characters 
{ellipsoid oblong, ellipso 
soil in coniferous woods, 

Development of the carpophores : Hemiangiocarpous. 

Area : Wurope and Eastern North America, boreal in character. 

Limits: Clearly separated from all other genera but evidently 
closest to Armillaria which differs in the characters indicated in the 
key. Amanita which has the same spores (amyloid and elongate in 
many species), bilateral trama (but of a somewhat different type 
of bilaterality), and double veil (though the volva nsually distinctly 
basal), differs in the free lamellae, and, according to Kithner’s data, 
in binucleate spores. 

State of knowledge : Two of the (probably) four species have been 
studied thoroughly. 

Practical importane 
mushrooms. 


























: Both well-known species are good edible 


SPECIES 


C. imperiale (Fr. apud Lund) Sing. (Armillaria, Quél.; Armillariella, 
Kour, & Maubl.; Biannularia, G. Beck; Armillaria nobilis Murr. 
€, ventricosum (Peck) Sing. (Lentinus, Peck ; Armillaria, Peck); evi 
dently also Q. evanescens Lovej., and most probably Armillaria ma- 
crospora Peck. 
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72. ARMILLARIA (Fr.) Quél. 


Champ. Jura Voxg. p. 36. 1872; em. Sing., dan. Mycol. 34: 331, 1936. 


Type species : A, luteovirens (A. & 8. ex Fr.) Gill. 

Characters : Those of the tribus ; lamellae adnexed, even emargi 
nate-subfree or sinuate, never decurrent; spores ellipsoid to short- 
ellipsoid, On the soil in frondo: nd coniferous woods, 

Development of the carpophores: Unknown, probably hemiangio- 
carpous. 

Area : Circumpolar. 

Limits : The stracture of the trama and the subhymenium separate 
this genus clearly from the genera of the Leucopaxilleae ; the presence 
of a veil, the structure of the trama and the subhymenium, and the 
less broadly attached lamellae as well as the comparatively shorter 
basidia separate Armillaria from Neohygrophorus ; the non-free lamel- 
lae, the absence of a basal volva and the probably uninuelear (they 
are uninuclear in Catathelasma imperiale acvording to Kiibner) spores 
separate Armillaria from Amanita. 

This genus Armillaria was one of the most notoriously artificial 
genera of the Agaricales in the older classification. It was finally 
dismembered by Singer (Rev. Mycol. 5:10. 1940). The species of Ar- 
millaria in the’sense of Fries and Qu t, are now distributed among 
the following genera: Armillaria sensu stricto, Tricholoma, Calocybe, 
Armillariella, Melanolenca, Leucocortinarius, Pleurotus, Catathelasma, 
and Oudemansiella, 

State of knowledge : The two species admitted here, are completely 
known. Several more species may enter this genus in the future. 

Practical importunce : The European species, A. luteovirens, is said 
to be delicious food (Emil Hermann). No other practical use is known 
of these species at present. 























SPECIES 


A, subealigata Smith & Rea; A. luteovirens (A. & 8. ex Fr.) Gill. 
Perhaps also Melanoleuca portolensis Murr. (see Singer & Smith. Pap. 
Mich. Ac. 2g: 90.1943), and probably also Armillaria decorosa (Peck) 
A. H, Smith & Walters (Tricholoma, Sace. ; Cortinellus, Murr. ; Tri- 
cholomopsis, Sing.) 
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AMANITACEAE Roze 


Ball. Soc. Bot, Fr. 23: 51. 1876 (ut Amanitées, nom. nud.) ; I. ¢. p. 114; 
Heim, Treb. Mus. Ciéneies Nat. Barcelona 15 (3): 111. 1934. 


Type genus : Amanita Pers. ex 8. F. Gray. 





wud.) ; p. 111. 
nud.) ; p. 111 (nt Volvariées) ; Van 
rg 9: 13, 1927. 


‘Syn. : Plateinges Roze, t. c. p. 
Volwariaceae Roze, l. 6. )). 51 (0 
Overeem, Bull. Jard. Bot. Buiten 


51 (no 








Characters : Habit of the carpophores pluteoid, rarely pluteoid- 
pleurotoid; pigment present or absent, very different in different 
species as far as color and localization are concerned ; pileus often 
umbonate, margin often pectinate; hymenophore in normal forms 
always strictly lamellate; lamellae free or almost so (sometimes 
inconstantly more or less attached to the apex of the stipe, or sepa- 
rating, or free but fine lines running down the stipe continuing the 
lamellae), or at least subfree ; lamellulae becoming regularly inserted 
and very numerous in most species sinuate-attenuate, or suddenly 
truncate at a right angle (as if they were cut off) ; both lamellae and 
lamellulae very thin in most species ; spores more or less thin-walled, 
amyloid or nonamyloid ; binucleate according to Kiihner’s data, pure 
white, cream color, greenish, or pink (even brownish pink) in mass, 
but hyaline under the microscope, with simple mostly smooth, rarely 
finely echinulate-rough wall; basidia normal, usually 4-spored, but 
there are also species or forms with constantly two spores; cheilo- 
cystidia usually present but often very loosely attached and irregu- 
larly vesiculose ; other cystidia also often present in the pink spored 
genera (such as Voleariella, Pluteus, Termitomyces); hymenophoral 
trama always bilateral at least in young carpophores, or else inverse ; 
stipe usually strictly central, very rarely somewhat eccentric, often 
veiled (annulate), and often with a volva, or with rudiments of a 
volya (which may also show up on the pileus); context sometimes 
with a very characteristic structure (see p. 33), nonamyloid, not 
heteromerous; hyphae with or without clamp connections. On the 
ground in woods (often mycorrhizal but rarely selective in regard to 
the mycorrhizal partner), or on wood, or on termite nests, or parasi- 
tically on Tricholomataceae. 

Limits : The family Amanitaceae is most likely to be confused with 
two other families: Agaricaceae and Tricholomataceae. As far as the 
former is concerned, it has formerly often been combined with the 
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Amanitaceae wnder a common tribus or family name, and in regard 
to the latter, the distinction was not always quite sharp. 

(1) Agaricaceae. This family differs from the Amanitaceae by the 
structure of the hymenophoral trama which is never bilateral. Besides, 
the spores are most frequently of a very different type, i. e. 
thick-walled, often pseudoamy) 





her 
id, or even with germ pore. The ge- 
nera that have spores that would be theoretically admissable in the 
Amanitaceac, differ in several other ways — aside from the structure 
of the trama — e. gr. Cystod 








rma in the adnate lamellae; Ripartitella 
in the Melanoleuea- ia, ete. The Agaricaceae are mentioned in 
this paragraph merely for historical reason: 
actual difficulty in delimitation. 

(2) Trickolomataceac. ‘This family differs from the Amanitaceae by 
the trama (not bilateral or inverse) or by the broader attachment of 
the lamellae. However, since it is not always quite easy to draw a 
line between the degree of adnexedness still permissable in the 
Amanitaceae und the degree not admitted, it is fortunate that the 
majority of the Trickolomataceae has definitely non-bilateral and 
non-inverse trama, and only one single tribus has bilateral trama, 
About the di nces between that tribus, Biannularieac, and the 
genus Amanita, see under the former (p. 374-6). An important dia- 
gnostic character is also the number of nuclei in the spores at the 
moment of discharge, which is said to be two in the Amanituceae (at 
least in the genera studied in this regard), and one in the T'richoloma- 
taceae (with few exceptions known thus far, e. gr. Flammulina). While 
it is premature to put too much emphasis on this cytological eb 
ter at present, time will probably prove that the binuclear spores 
of the Amanitaceae are of some value when the position of dubious 
genera is considered. 

As for the bilaterality of the hymenophoral trama, the author fally 
realizes that not all the subtypes that might be distinguished under 
this term are necessarily morphologically identical, nor is the inverse 
trama. Yet, it is demonstrated by the numerous correlated charac- 
ters that all the species of this family are closely related, and since 
they all have either bilateral or inverse trama, it cannot be wrong 
to attribute some taxonomic value to it, even on the family level. 

‘The only cases that have caused difficulties are Termitomyces and 
Rhodotus. Termitomyces was first (as Rajapa) placed in the Tricholo- 


eae 








— not because of any 
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meus studied later, and fresh specimens studied by R. Heim clearly 
showed the bilateral character of the hymenophoral trama. In this 
case, the position of Termitomyces was merely a qnestion of exact 
observation. In Rhodotus, however, the bilaterality of the trama has 
been observed by R. Maire many years ago, yet this exceptional 
species does not fit closely in any of the larger groupsof the Agaricales: 
‘The reaction of those mycologists who have been informed of the 
author's intention to pat Rhodotus in the Amanitaceae, has not been 
unanimous. In fact, the emendation of the family in order to include 
plenrotoid forms, is somewhat irritating. On the other hand — this 
still seems to be the only possible solution. The pleurotoid habit of 
the carpophores never goes beyond a somewhat eccentric attachment 
of the stipe (the stipe is even central in many cases), ana the habitat 
on wood which is by no means unusual in the Amanitaceae (Pluteus; 
Chamacota). The finely echinulate-rough small spores are also oc- 
casionally found in Limacella. In Termitomyces, Chamacota, Pluteus, 
and Voloariella, even in oue form of Amanita, the spore print is 
pink to brownish pink. The peculiar ornamentation of the spores, 
the bilateral trama, the unique structure of the epicutis of the pileus, 
the color of the spore print, and even the habitat on wood — all these 
characters taken together can scarcely find their place within any 
other family, than the Amanitaceae. The only other families where 
Khodotus might possibly be inserted are the Trickolomataceac, the 
Crepidotaceae, and the Pawillaceae. In the Tricholomataceae, where 
Rhodotus has formerly been inserted, this genus is without any aflini- 
ty. Ina family as large as the Trickolomataceae, one may perhaps 
find a precedent for all the single characters represented in Khodotus, 
yet the ensemble of characters is much less foreign in the Amanita- 
ceae than in the Tricholomataceae. The Paxillaceae do not contain 
any species with pink spores, or, for that matter, with an epicutis of 
the structure characteristic for Rhodotus. In addition, a spore orna- 
mentation of the type found in Rhodotus has never been observed in 
any genus now considered as belonging in the Pavillaceae. In the 
“repidotaceae, about the same situation holds true. Here, the gelati- 
nosity of the upper layer of the pileus of Rhodotus would find its most 
satisfactory interpretation, i.e. it would connect Rhodotus with the 
gelatinous species of Crepidotus. However, these gelatinous species of 
Crepidotus are so strongly different from Rhodotus, in the habit of the 
carpophores, in the color of the spore print, in the stracture of the 
upper layer of the pilens, in the ornamentation of the spores, and even 
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in the septation of the hyphae — one will be forced to admit that Kho- 
dotus is more affine to the Amanitaceae than to the Crepidotaceac or 
Pavillaceae. This, of cou: the situation, resulting from our 
present knowledge of the forms relatively most closely related to Rho- 
dotus. Tt is quite possible that future discoveries or type studies will 
reveal species which are now unknown, and some of these might 





e, 





either confirm or contest our present view: 

Phylogeny : The origin of the Amanitaceae 
A certain similarity with the Biannularieae might be explained by 
derivation of the Amanitaceae from that group. The genus Torrendia 
with its hyaline, elongate, thin-walled spores and its Amanita-habit 
may also be taken into consideration. A close aftinitiy with certain 
groups of the family Agaricaceae is also not quite impossible, and this 
would then link — indirectly — the Amanitaceae with those primitive 
forms that are closely related to certain of the families with colored 
spore print (Coprinaceae, Bolbitiaceae, ete.). All three hypotheses 
have at present their weak points — the lack of a volvate hygrophora- 
ceous forms from which to derive the Biannularieac, the lack of inter- 
mediate forms between Torrendia and Amanita; the abrupt change 
from bilateral to regular trama as soon as the family limits of the 
Amanitaceae are yr lin the direction toward the Agaricaceae. 








s very difficult to trac 














KEY TO THY TRIBUS AND GENERA 





1 OF greenish, not pink to brownish pink 
Amaniteae 

B. Stipe with a volva, or with radiments of a volva, or else surface of the 
pileus showing distinct rudiments or fragmeuts of the volva in the form 
of pyramidal or obtuse warts or tlat patches of volva-tissue on top of the 





pore print white, eream col 








cutiele proper ; besides, an annulns superus is potentially preseut, and is 
actually well developed in the majority of the species ; clamps present or 


absent; spores amyloid or nonamyloid, and if nonamyloid—margin of 





pileus suleate. 73. Amanita, p. 381 


; annulus usually 
present; clamp connections present; spores nonamyloid ; margin not 
suleate, 7A. Limacella, p. 393 

A. Spore print pink or brownish pink (rarely salon color). 

C. Spores amyloid (see Amanita). 
©. Spores nonamyloid. 
D, Hymenophoral trama bilateral ; psendorrhiza present, inserted in 


B. Volva absent, or replaced by a glutinous coverin 











termite nests, or carpophore somewhat pleurotoid. 
E. Cystidia none ; spores subglobose, small, echinulate-rough; clamp 
connections present; on wood in temperate zones. 
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E. Cystidia present ; spores ellipsoid, medium sized or rather small, 
smooth ; clamp connections none ; on termite nest in the tropics. 
- Termitomyces (Amaniteae), p. 396 
D. Hymenopharal trama inverse ; psendorhiza none, at least not inserted 
in termite nests ; earpophores not gelatinized in any organ ; sometimes 
growing on wood or on agaries, but never plenrotuid. —_Plateeae 


F, Volva cup-shaped, always well developed. 
77. Volearietta, p. 400 








P. Yolva none. 
G. Annulus present. 78. Chamacola, p. 401 
. Annulus none. 79, Pluteus, p. 402 





ribus AMANITEAE Fayod 





Amanitacés); R. Maire, 





Prodrome, Anu. Sc. Nat. VII. 9: 314. 1889 ( 
Publ, Junta Ciéne. Nat, Barcelona, p. 85, 1933. 





Type genus: Amanita Per 










Type species : A. bulbosa Schaef. ex S. F. Gray. 





Syn. : Agaricus, tril, Amanita (Pers. ex) Fr., Syst. Mycol. 13 12, 1821, 
Vaginata, Nees ex Gray, Nat. Arr. Brit. PL. 1: 601. 1821, 
Amanitopsis Roze, Bull. Soe. Bot. Fr. 23: 51. 1878. 
Preudofarinacens O. Kuntze, Ree. Gen. PI. 2: 867. 1891. 
Venenarius Karle, Bull. N. ¥. Bot. Gard. 5: 450. 1909. 
Leucomyces Batt, ex Earle, Ball. N.Y. Bot. Gard. §: 451. 1909. 
Amanitella arle, Bull. N. ¥. Bot. Gard. 5: 449. 1909. 
Lepidelta Gilbert, Bull. Soe. Myo. Fr, 41: 293. 1925, non Van 
Aspidelta Gilbert, in Bresadola, Ieon. Mycol. 27 : 63. 1940. 
Ariella, Gilbert, 1. ¢., p. 76. 

Amanitaria Gilbert, 1. ¢. 
Amidelta Gilbert, 1. ¢., p. 77. 
Amplarieta Gilbert, I. ¢., p. 78. 














jegh, (1911). 








Characters: Margin suleate and then spores nonamyloid, or margin 
smooth or almost so, and then spores nonamyloid; fragments of an 
at least rudimentary volva (P1. XVII, 2) (but in many species, volva 
membranons to fleshy and well developed) present either on the 
surface of the pilens or/and on the base of the stipe; annulus superus 
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which are either sharply emarginate (as if cut off), or attenuate; 
lamellae free or almost so (sometimes slightly adnexed but separating 
in age, decurrent with a tooth which breaks off in age, or with de- 
current lines at the apex of the stipe) ; spore print pare white, cream 
color, greenish, or pink (rarely so, and then spores amyloid); spores 
smooth, medium sized to large, thin-walled, binucleate according to 
Kiibner, globose to cylindric; basidia rather voluminous, without: 
carminophilons granulosity, 4-spored, rarely constantly 2-spored; 
cystidia none, but cheilocystidia present; the latter, however, are 
hardly true eystidia nor are they psendocystidia but rather fragments 
of the annulus superus that adhere to the edge of the lamellae when 
the pilens expands; hymenophoral trama bilateral with rather broad 
elements ; stipe central ; bulb at its base present or absent; context 
fleshy, changing or unchanging when braised, consisting of a tissue 
of special structure (Amanita-structure, see p. 33), nonamyloid; 
hyphae with or more frequently without clamp connections. On the 
ground, very rarely on other substrata, not growing from a pseudo: 
rhiza that is inserted in termite nests, usually in the forests, and 
often mycorrhizal. 

Development of the carpophores : Hemiangiocarpous. 

Area : Cosmopolitan, but the species themselves ocenpying definite 
swnaller areas. 

Limits : The delimitation of this genus as accepted in the present 
work is adequately expressed in the key, and is not in need of farther 
elaboration. ‘The author, like many other taxonomists, recognized the 
genus Amanitopsis as an autonomous genus, in his classification of 
1936. However, the discovery of numerous African species in the 
Congo region by Beeli, Gilbert, and Heim throws a different light at 
this problem. The final proof for the generic identity of Amanitopsis 
with Amanita is a specimen of A. fulva, found near Mountain Lake, 
in Virginia, U.S.A., by the anthor in 1946. It differed from other speci- 
mens of the same species, also collected nearby, in having a distinet 
well developed annulus superus, exactly as Amanita cacsarea, or A. 
muscaria. This specimen emerged from rather heavy gravelly soil, 
and it is possible that a higher pressure during the development of 
the primordia may cause annulate forms. Whatever the reason, it is 
now obvious that the annulate or non-annulate character of the Ama- 
nitae is not a generic character, and under certain cireumstances not 
even a specific character. 

State of knowledge: Amanita has been monographed frequently and 
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special attention has been paid to it by 
amateurs. A definite step ahead was Gilbert & Kiihner’s s 
amyloidity of the spores in Amanita (Bull. Soc. Mye. Fr. 44: 149-154. 
1928). It may be assumed that a further study of the macro-chemical 
reactions of the context and the surface of the pileus and stipe, and 
also of the presence or absence of clamp conneetions will prove to be 
helpfal in the future. The different consistence of the volval tissne is 
doubtlessly an expression of the different anatomy of that organ, and 
further studies on this subject will also be helpful at least in achiev- 
ing a more precise definition of the volval tissues, The author has 
found this to be true in his studies on various species from Florida, 
yet, the results available at present are still very incomplete. 

‘The species trom Europe and North America, and those from tropi- 
cal Africa are at present best known, The data on most of the Afri- 
can species are taken into consideration only for supplementary indi- 
cations. The main information as well as all the data for the key have 
been taken from material studied by the author in Europe and North 
America, However, even for North America, many notes on types as 
de until more complete 
es is available. This con- 
cerns esp jons so unusually rich in Amanitas as North and 
Central Florida, Alabama, ete. In the key only 46 species have been 
admitted. Gilbert who (1940-41) has studied many types, admits 102 
species. 

Practical importance : Amanita musearia has been proved to be a 
inyeorrhizal fungus. Though it is not selective in regard to its mycor- 
thizal partners, at least not in the manner of the boletes, it is possi- 
ble that the mycorrhizal character of A. musearia and other related 
Amanitas will eventually prove to be of some practical importance 
in forestry. At present, the edible and poisonons qualities of certain 
species of Amanita are economically more important than their role 
in forestr; ide from that, A. muscaria is still used as fly poison 
in many countries in Europe and Asia, and it is also used as a drug 
by the inhabitants of some subaretie regions in Northern Europe, Si- 
beria and Kamtchatka. There, dried specimens are traded extensive: 
ly, and muscarin intoxication is quite common. The alealoid re- 
sponsible for these applications of the « Fly mushroom », the musea- 
rin, is not identical with the so-called synthetic musearin of the older 
chemical handbooks. ‘The fungus product has been extracted and 
obtained in pure condition, during the now classical work on Ama- 



































well as on fresh material have been set as 
information on the variability of the sp 
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nita muscaria by F. Kégl. He was also successful in establishing the 
structural formula of musearin, This is the first complete chemical 
investigation of a poisonous substance in any of the poisonous aga- 
ries. The use of the « Fly mushroom» in medicine was never very 
extensive, and now belongs to history. Poisonings with Amanita mus- 
caria are very rare since the fungus is too well known in Europe, 
and only the American subspecies which is more yellowish toorange, 
is sometimes mistaken for Amanita cacsarea by Italian mycophagists 
in the Bastern United States, 

Several other species of Amanita are even more poisonous and 
certainly more frequently deadly than A. muscaria, In fact, the most 
dangerous mushroom, as far as mushroom poisoning is concerned, is 
A, phalloides. It appears that it is only one out ot several species 
(including A, virosa, A, aesticalix, A. Drunnescens, perhaps also A. 
bisporigera and A, rerna) containing amanita-toxin, and it is often 
mistaken for other, edible mushrooms, such as Tricholoma equestre, 
the white forms for Agaricus campestrix, ete. Another poisonous 
species is A. pantherina which, taxonomically, physiologically, and 
chemically, is closer to A. muscaria than to the Phalloides group. And 
of Amanita about which no unanim- 
Idly poisonous when 














eral specie 





finally, there are se 
ous reports are available. They seem to be 1 
consumed in large quantity, or else with the percentage of poisonous 
matter varying in different strands, or in dependence on physio: 
logical factors unknown at present. Others were at the time not well 
enough known to the taxonomists themselves, and consequently, 
reports of their poisonous qualities cannot. be relied upon, because 
the identification of the fungus is not quite certain, A, agglutinata, 
A. genmata, A, porphyria, A. chlorinosma, A. strobiliformix, A. Vit- 
tadinii, A. bingensis, and A. tainaomby seem to belong in one of these 
categories, 

On the other hand, many Amanitae are good edible mushrooms, 
and were known as snch from antiquity. The original boletus of the 
Romans was Amanita caesarea, A. ovoidea was also known as excellent 
fool in southern Europe for thousands of years. And A. rubescens is 
often indicated as being especially in demand in England, However, 
it is necessary to keep in mind that only an expert can distinguish 
the edible species from the poisonous ones, and therefore it is not 
surprising to see some mycophagist clubs adopting the rule of the 
Russian peasant who does not eat any Amanitas at all. On the other 
hand, wherever the edible Amanitas are well known locally, as in the 
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whole region from ‘Transcaucasia to Portugal, the danger of mistak- 
ing A. caesarea for A. muscaria, or A. ovoidea, for A. virosa is not 
very great, inasmuch as the poisonous species have a more bores! 
distribution, and do not seem to be so common in the area of A. 
caesarea and A. ovoidea. 

For more specific information on the poisonous mushrooms and 
mushroom poisons as well as the available treatments, the reader is 
referred to Dujarrie de la Rivitre, R. & R. Heim, Les Ohampignons 
Veneneux, Paris 1938. 

Some species contain antibiotic substances. 








SPECIES 





Subgenus |, Pseudoamanita Sing. (1936). Spores nonamyloid ; 
margin suleate ; spore print pure white ; annulus superus usually well 
developed or at least present in the majority of the specimens ; volva 
either well developed and saceate, membranous, with wide free limb, 
or else « circumscissous » (forming belts and bands, concentrie rings 
‘of warts, ete, but not entirely consisting of mealy or spiny particles) ; 
pigment: usually abundant in the cuticle of the pileus, move rarely 
lacking; odor never of chloride of lime, not pungent at all. The poison- 
ous species contain muscarin rather than amanitat 

‘Type species: A. muscaria (1. ex Fr.) Pers. ex Gray. 

Sect. 1. CAESAREAE Sing. (1943). Annulus and volva both con- 
stantly well developed ; volva basal, membranous, with a wide saccate 
limb, not breaking into small verrneose fragments on the surface of 
the pileus ; not containing any poisonous matter. 

‘Type species : A, eaesarea (Scop. ex Fr.) Pers. ex Schw. 

A. Cokeriana Sing. (A. recutita sensu Coker non Fr.); A. spreta 
Peck with var. minor Beardslee [A. cinerea Bres. non (Otto ex Fr.) 
Secr.; A. spreta var. cinerea (Bres.) Gilbert ; Venenarius subvirgi- 
nianus Murr.|; A. Murrilliana Sing. (Venenarius gemmatus var. vol- 
vatus Murr.); A. calyptratoides Peck ; A. eaesarea (Scop ex Fr.) Pers. 
ex Schw.; according to Gilbert also A. cinereoannulosa Cleland. 

African species which probably belong in this section, or are at 
least closely related (according to the data published by Beeli): A. 
annulatovaginata Beeli; A. infusca Gilbert (A. umbrina Beeli non 
Pers. ex Vittad.); A. luteoflava Beeli; A. robusta Beeli ; A. strobila- 
eeovolvata Beeli (= Amanitopsis fibrillosa Beeli sec. Gilbert). 
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Sect. 2, MUSCARIAE Fr. (1844 ut sect. Amanitae) (Circumscissae 
Quél, 1888). Annulus sometimes (usually not) and volva usually 
reduced ; volva in belts, bands, concentric warts, or otherwise fragmen- 
tary, very rarely forming a fragile free limb and even then never 
cup-shaped saccate; the fragments of the volva on the surface of the 
pileus breaking into small patches or warts ; spores not quite globose ; 
species containing muscarin (as far as this has been checked) in 
a larger or smaller amount (some of them so little that they are con- 
sidered as edible). 

Type species: A. muscaria (L. ex Fr.) Pers. ex Gray. 

A. gemmata (Fr.) Gill, (A. russuloides Peck and maay other syno- 
nyms); A, Bliae Quél.; A. cothurnata Atk. ; A. pantherina (D.C. ex 
Fr.) Seer. ; A. muscaria (L. ex Fr.) Pers, ex Gray with ssp. typica, 
ssp. americana (Lange) Sing. (A. muscaria var. americana Lange), a 
southeastern American geographic race (at present unnamed), and 
ssp. regalis (Kr.) Vesely (which may also be considered as an inde- 
pendent species); A. Frostiana (Peck) Sace. ; A. pareivolvata (Peck) 
Gilbert (Amanitopsis, Peck). 

African species which probably belongs in this section : A. atra 
(Beeli) Sing. (Lepiota, Beeli). 

Subgenus I. Vaginaria Forquingnon (1888) [Amanitopsis (Roze 
ut genus) Barbier 1907]. Volva well developed more rarely not well 
developed, basal, membranous or even almost fleshy but the upper 
portion which is free may be very fragile and consequently not per- 
sistent; in those species with fragile volva, its fragments on the 
surface of the pileus often warty or pulverulent, otherwise consist- 
ing of large membranous patches, or soon washed off entirely ; 
annulus only exceptionally present ; all the temperate species edible 
(not containing large amounts of any poisonous matter); spores 
and margin as in subgenus I. 

‘Type species : A. vaginata (Bull, ex Fr.) Quél. 

Sect. 3. VAGINATAE (Fr. 1844) Quél. ; (1872). Spores globose, 
or nearly 50. 

Type species : Same as in the subgenus. 

A, vaginata (Bull ex Fr.) Quél.; A. fulea (Schaeft. ex) Pers.; A. 
crocea Quél, apud Bourdot; A. inaurata Seer. (A. strangulata (Fr.) 
Quél. sensu Kauffman et auct. Amer., non Bres.J; A. umbrinolutea 
Seer. ; A. nivalis Greville. 

Sect. 4. OVIGERAE Sing. Spores distinctly ovoid to ellipsoid. 

Type species: A. biovigera Sing. 
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A, biovigera Sing. [A. strangulata (fr.) Quél. sensu Bres. non al.]; 
A, tainaomby Heim ; A. calopus (Beeli) Gilbert (Amanitopsis, Beeli); 
A, pubescens Schwein. ; A. farinosa Schw. (Amanitopsis, Atk. ; Vagi- 
nata, Murr.; Amanitella, Earle ex Gilbert & Kiilner); perhaps A. 
bingensis (Beli) Heim. 

Subgenus 1. Euamanita Lange (1915), em. Singer (1936) [Lepi- 
della (Gilbert ut genus) Vesely 1934]. Pileus non-striate (sometimes 
«flammate », i.e. innately fibrillose or pigment in stripes, but not 
sulcate at the margin, or only very slightly so in very old specimens) ; 
spores amyloid ; annulus mostly present ; volva — if well deve- 
loped — saccate and fleshy to membranous, but also often so fragile 
in the free portion that it leaves merely a strongly marginate bulb 
at the base, or sometimes entirely obliterate, either all pulveralent- 
mealy, or not showing on the stipe (only in the warts of the pileus); 
pigment present or absent: odor often disagreeable or pungent, 
sometimes of CaCl,. 

Type species : A. phalloides (Vaill. ex Vr.) Seer. 

Sect. 5. PHALLOIDEAE (Fr. 1844) Quél, (1872) (Volvatae 
Schrot.; Limbatae Quél. p. p.). Spores globose or subglobose ; several 
species of this section are deadly poisonons, containing amanitatoxin. 

Type species : As in subgenus. 

A. virosa Lam. ex Sear.; A. aestivalis Sing. (A. verna sensu aut. 
Amer.) ; A. brunnescens Atk.; A. porphyria (A. & 8. ex Fr.) Seer. ; 
A, phalloides (Vaill. ex Fr.) Seer. ; A. citrina (Schaef. ex) S. F. Gray 
{A. mappa (Batsch ex Fr.) Quél.] 

Note : A. suballiacea (Murr.) Murr. and A. maculans (Murr,) Murr, 
belong to this group but may not be autonomous. A. thejoleuca Pat. 
and A, alliiodora Pat. also belong here according to Gilbert. 

Sect. 6. BACCATAE Sing. ined. Spores elongate, ellipsoid to 
cylindric ; pigment usually little; annulus sometimes wanting ; flesh 
sometimes reddening ; lamellulae either emarginate (« truncate ») or 
attenuate. 

Type species : A. baccata (Kr.) Quél 

A, verna (Lam, ex Fr.) Pers, ex Vitt. sensu Arcangeli, R. Maire, 
Heim (Amanita ocreata Peck) ; A. ovoidea (Bull. ex Fr.) Quél. (A. 
alba Pers. ex Vitt.); A. hygroscopica Coker ; A. bisporigera Atk. ; A. 
magnivelaris Peck ; A. agglutinata (Berk. & Curt.) Sing. [Amanitop- 
sis, Sace.; Amanita baccata (Fr.) Quél. sepsu  Bresadola, Gilbert 
1926 non 1941 (vix Fr.); A. eurtipes Gilbert ; Amanitopsis volvata 
(Peck) Sace.]; A. Peckiana Kanffman (probably not different from 
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the preceding species); A. mutabilis Beardslee (Venenarius submu- 
tabilis Murr.) ; A. cylindrispora Beardslee. 

African species which probably belong in this section : A. subvis- 
cosa Beeli; A. Goossensiae Beli. 

Sect. 7. VALIDAE Fr. (1844 ut sect. gen. Agarici, 1. Amanita) 
(Incompletae Schrit. 1889). Spores ellipsoid ; pileus with blunt or 
low warts, rarely without warts, cuticle in most species pigmented ; 
volva at the base of the stipe little developed ; lamellulae sharply 
emarginate at a right angle (as if ent: «truncate »); context not 
reddening when exposed to the air, but sometimes slowly becoming 
reddish in age independently of exposure. 

Type species : A. valida (Fr.) Quél- (= A. excelsa or A. spinsa). 

A, spissa (Fr.) Quél.; A, excelsa (Fr.) Quél.; A. flavorubescens Atk.; 
A. flavoconia Atk.; A. rubescens (Pers. ex Fr.) Gray [Venenarius 
rubens (Scop. ex) Marr,] with several varieties and forms ; probably 
also here: A, praegravcolens (Murr.) Sing. {Lepiota, Murr). 

Note : A. spissa and A. excelsa are considered identical with each 
other in some recent monographie works (Vesely, Gilbert) but their 
taxonomie relation should be restudied; the author thought them 
different when collecting them and comparing them in the region 
east of Paris, France. 

Sect, 8. STROBILIFORMES Sing. (subsect. Strobiliforminae 
Sing. 1943). Pileus white to gray, beset with large subechinate pyra- 
midal strongly projecting angular warts from the volva; basal volva 
usually moderately developed (in belts); the annulus and the volva 
not entirely friable; spore print white or greenish ; spores ellipsoid 
to cylindric ; lamellulae emarginate (« traneate ») or attenuate. 

Type species : A. strobiliformis (Vitt.) Quél. 

A. strobiliformis (Vitt.) Quél. ; A. monticulosa (Berk. & Curt.) Sace. 
(A. Cokeri Gilbert); A. nana Sing.; A. Vittadinii (Mor.) Vitt. (Aga- 
ricns, Mor. ; Lepidella, Gilbext); A. cinereoconia Atk. ; probably also 
the following species cited by Gilbert for Lepidella but. unknown to 
the author : A. Atkinsoniana Coker: Lepidella Beillii Beauseigneur 
ex Gilbert; A. echinocephala (Vitt.) Quél.; probably also A. Codinae 
(R. Maire) Sing. (Lepidella, R. Maire), if not identical with A. Vilta 
din 

African species probably belonging here: A. virella Gilbert (A. 
virescens Beeli non Secr.); A. lanosa Beeli. 

Sect. 9. ROANOKENSES Sing. Pileus white or colored; stipe 
white or slightly colored ; both covered with friable remainders of 
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the volva; spore print white or slightly colored (cream, pink, 
greenish); annulus friable ; spores ellipsoid to cylindric. 

Type species : A. roanokensis Coker. 

A. roanokensis Coker; A. chlorinosma (Peck) Sace.; A, Rhoadsii 
(Murr.) Murr. (if really different from the preceding species). 

African species probably belonging here: A. odorata Beeli 
pulverulenta Beeli. 





KRY TO TH SPECIES 
A. Spores nonamyloid. 
B. Annulus present in young, well developed carpophores. 
€. Pileus orange to red under the volval fragments, or lemon yellow 
inkish buff (at least so colored when yonng and fresh). 
D. Volva well developed at the base, cnp-shaped-saceate (if the 
spores are globose, see « M»). 
FE, Stipe and lamellae yellowish ; pile 











range to red. 

A, cacsarea 

E. Stipe white; lamellae sometimes cream color, but more 

often white ; pilens not orange to red but lemon yellow to 
pinkish butt, ochraceous to cream colored, ete. 

F, Florida species with small stipe (less than 80 x 10 

mim in an average) ; pilens with the color of 4. gomma- 

ta; spores 10.7-14.5% 6. Me A. Muvitliana 

P. California species, with larger stipe, more dull-colored 

pilens, and spores 9-11 x 6.5-8 1. A. calyptratoides 

D. Volva not cap: ut more or less broken up 

into a band, belts, dents, or concentric warts. 

G. Context beneath the enticle lemon yellow. 

A, muscaria; A. Krostiana 

6, Context not pallid to yellow or pink beneath the cuticle. 

gemmata, A. Eliae 

1, or deep umber 



























C. Pilous either white or gray, cream-g 
brown 
H. ‘Volva well developed, enp-shaped. 
I. Carpophores often very large; pileus covered with one 
large to several small patches of the volya; annulus slight, 


i, pale any 








evanescent see « F >. 
pophores small to medium sized, rarely large; pileas 
nsnally naked ; annulus well developed and not fagacions. 
Eastern United States, or widely distributed. 

J. Lamellae close, broad, cream color ; margin slightly 
Under pines. A. Cokeriana 
© crowded, narrow, white; margin. strongly 

suleate ; mostly under conifers. A. apreta 

IL. Volva not cup-shaped or saceate but more or less broken up 

into a band, belts, membranous fragments, or concentric warts. 
K. Pilens predominantly white. 
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L. Upper margin of the bulb with. a prominent ‘obtusely 
rounded edge (as if provided with a ring-shaped, ad- 
nate white string); pileus predominantly white. 

A. cothurnata 

L. Not so (see 4. gemmata). 

K. Pileus more or less umber. A. pantherind 
B, Aunulus none, even in early youth completely devoid of an. annulus in 
undamaged specimens. : 
M. Spores globose or subglobose. 

N. Lamellae with blackish edges ; volva fulvous or gray, not frin- 
ble, forming large coherent patches on the pileus, or none at 
all ; in coniferous woods of Europe and Siberia. 

. A, umbrinolutea 

N. Lamellac rarely with brownish, mostly with white edges. 

0. Volva gray, breaking into small warts on the pileus and 
es into fragments of belts on the stipe because of 
the fragility of its tissue which contains a high percentage 
of spherocysts ; both the volval fragments on the pileus and 
those on the stipe easily washed off by rain and by handling. 
Earope and North America, A. inaurata 
0. Volva not very fragile, vot gray (on the pileus either large 
coherent patches, or nono; on the base of the stipe a per- 
istent cup-shaped-saccate volva). 
P. Pileus falvous, copper red to bay, or buffy orange to 
gilvou: 

Q. Pileus with a distinet orange tinge: «light ochra- 
ceous buff» with a @ush of «ochraceous salmon » 
or « pinkish cinnamon » (Ridgway), or « Talavera » 
on the dise, «Gold Leaf» on margin (Maerz & 
Paul) ; phenol reaction on the context of the stipe 
«deep purplish vinaceous» to « Perilla purple» 
(R.), or « American beauty » to «Rubient» (M. & 
P.); cireumpolar. A. crocea 

Q. Pileus deeper falvous to almost bay, lighter colored 
toward the margin but without an orange tinge ; 
phenol reaction chocolate; cireumpolar. 





























A. fulea 
P. Pileus gray or white. 

R. Pileus gray, rarely white; stipe finely floccose, 
glabrescent, usually thin and fragile, soon becoming 
hollow ; widespread. A. vaginata 

R. Pileus white ; stipe with several flocculose belts 
above the volva, firm and solid, very late becoming 
hollow. Mountains of Europe and Asin, 


A, nivea 


‘M. Spores ovoid to ellipsoid. 
8. Pileus gray. 
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S,. Volva pniv A. farinosa 
tropical African 
is more or loss developed at the base, other- 


A. pubescens, A. parcirolrata 





alent ; pilens meal 


8. Pilens not gray (see A. gemmata and seve 








species if the vol 





wise 
A. Spores amyloid. 
T. Spores globose or subglobose. 
U, Volval fragments on the pilens forming of 
friable masses, or forming rather thick warts or patches which 
become yellowish, green, gray, brown, oF lilac, or are colored so from 
the beginning, or annnins gray or porphyry-gray, or becoming 80; 
context of the ng reddish-chocolate color when bruised; 
volva not saccate, merely forming a sharp edge on amarginate balb; 
mostly growing in coniferons woods near spruce and pine, or in 
mixed woods ; moderately poisonous, er non-poisonons, 
V. Pileus usually greenish pallid, citrinous-stramineous, pale 
sulphur color or more rarely almost white; annulus not gray, 
snally two annnli present, perns, another one 
edian (4 marginal veil), Cirenmpolar, as far ax Querows aren 
reaches. A, citrina 
+ Pileus pale porphyry gray to deep porphyry-umber, or brown : 
annulus gray or porphyry gray, or becoming so, Cirenmpolar, 
A. porphyria 
Volval fragments never colored on the pilens ; annulus never gray ¢ 
xtrongly poisonous species, containing amanitatoxin, 

W. Bulb marginate with the volvya not forming a free limb: con- 
text of the stipe staining reddish-chocolate color after x while 
when bruised ; pilens and stipe large; pilens w 
fuliginons. North America, 








agg sina 























e annulas si 



























X. Pilens white, A 
X. Pileus brown-filiginons, « tlammate » (finely 
striped). A. brunnescens 


the bulb with a free membranous limb; con- 


changing ; pilens white, or some shade of 





W. Volva envelopi 
text more or less 
green. Europe. 

Y. Pilens some shade of green 











tipe subtloccose, glabreseent. 
Ay phatloides 

Y. Pilens pure white or almost so from the beginning ; stipe 
usually strongly floccose all over but sometimes glabrescent; 
ing so for a rather long period, 
anlus superns often sticking t+ 
P. virosa 











pilens campanulate and rem: 
wsually until maturity ; a 

the edges of the lamella 
‘T. Spores ellipsoid to eylindrie. 

7. Fragments of the yolva on the pilens neither friable-pulyernlent, 
nor diamond-like, pyramidal and very high, but of the ordinary 
verrncose kind known in 4. muscaria ; volva present at the base of 
the stipe but only in very fragmentary pieces, or absent. 

AA. Volva whitish or grayish, rarely greenish, or pale sulphur 
color; widely distribnted species. 
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BB. Context not hecoming reddish in age. 
A, spinon, and A, excelew 

BB. Context becoming reddish iu age. A, rubescens 

AA. Volva distinetly deep yellow, American species, 

CC. Context not becoming reddish in age. A. flavoconia 

CC. Context becoming reddish in age. A. flacorubescens 

%. Pilens with friable-pulverulent volval fragments, or the volval frag- 
ous, diamond-shaped, or pyramidal, or coarsely 














ments very cons 
spinose and high, or entirely and constantly absent, or if exceptio 
ally present, consisting of large membranous patches. 
DD. Pileus usually wit volval fragments, or if they are 
present, they are large, flat patches. 
EE, Context not reddening when braised. 

FF. Context immediately and persistantly deep and rich 
yellow when moistened with KOH, 15°), watery so- 
lation, especially the cortex of the stipe of fresh and 
freshly dried specimens. A. magnivelaris 

FP. Context not so reacting. 

GG. Spores ellipsoid, or short-eylindrie (Q of length 
aud breadth not larger than = 2), 
HH. Basidia 2-spored. North America, 
A. bisporigera 



































HH. Basidia 4-spor 
Il. Pileus thin, umbonate, soaked, moist ; 
stipe fragile aud hollow. Eastern North 
America. A, hygroscopica 
I. Pileus rather thick, rather firm, exum- 
honate, dry to subviseid; stipe firm, solid, 
or eventually becoming hollow. Southern 
Europe, North Africa, aud Western North 
America. 

JJ. Volva soft aud rather thin, white 
to whitish. A, verna 
JJ. Volva firm and rather thick, ochra- 

ceons to fulvous or chestnut. 
A. ovoidea 
GG. Spores long-eylindri A. cylindrispora 
EE. Context distinetly becoming pink or reddish when braised. 
KK. Annulus constant and persistent; pileus glabrous, 
naked (or rarely with large, flat volva-patches) ; South- 
eastern States of the U.S.A. 4. mutabitis 
KK. Annulas obsolete, inconstant or fugacious; pileus 
glabrous, or more often innately squamulose-fibrillo: 
A, agglutinata (cf. also 4. lepiotuides) 
DD. Pileus with high, diamond-like, pyramidal warts, or else 

fragments of the volva very friable and frankly pulveralent. 

LL. Fragments of the volva and annulus not friable except 
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MM. Carpophores very small ; in steppes and senti-deserts 
of Middle Asia and India. AL nana 
MM. Carpophores of normal to very large size 
A. strobiliformis, A. monticutos 
A. Vittadinii, 4. cinereocon 
LL, Fragments of the volva and annulus entirely friable- 
palvernient. A. roanokensis aud A. chlorinosma 








74, LIMACELLA Earle 
Ball, N. Y. Bot. Gard. § : 447. 1909. 





Type species : Agaricus delicatus Fr. 


Syn, Amanitella R. Maire, Ann. Mycol, 11 : 357, 1913. 
Amanita subgenus Lepiotopsis Lange, Dansk Bot. Ark. 2: 6. 1915. 
Myzoderma Fayod ex Kithner (1926), Singer (1936) ". 
Amanita subgenus Limacella (Earle) Gilbert, Le Genre Amanita Pers... 

p. 174. 1918, 








Characters : Pileus more or less viscid, without fragments of a 
yolva; epicutis consisting of variously transformed or unchanged 
terminal members of hyphae whieh are repent or ascendant or erect 
in a gelatinous mass ; lamellae free or nearly so; lamellulae not tran- 
cate (i.e. not abruptly emarginate), spore print white; spores small, 
more rarely medium sized, smooth or very finely roughened to sub- 
punetulate, hyaline, with homogeneous wall, ovoid or short-ellipsoid, 
or else ellipsoid to subglobose or globose ; nonamyloid; basidia 
normal ; cystidia none ; aborted basidioles (pseudoparaphyses) often 
found on the edges ; subhymenium cellular; hymenophoral trama 
distinctly bilateral when young, later becoming more or less irregu 
lar or intermixed ; stipe dry or |, With a glutinous belt or corti- 
noid, fleshy, or membranous annulus, but without a membranous- 
fleshy, or pulverulent volva, always central ; context fieshy ; tissue 
nonamyloid ; hyphae with clamp connections. On the ground, more 
rarely on decayed wood. 

Development of the carpophores : Hemiangiocarpous in L. guttate 
according to Kiibner, and probably hemiangiocarpous in all species. 

Area : In the eastern hemisphere from Europe to Siberia and 
south to North Africa and the Caucasus, possibly also in South 














™ ‘This genus is not actually validly published siuce it is an alternative for 
a genus previously published by Patouillard and accepted by Fayod ; it does 
not matter that Fayod’s interpretation of Patouillard’s genus was erroneous. 
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Africa, Southern and Kastern Asia and Australia: in the western 
hemisphere feom Canada south to Florida and Central America, 
possibly also in Sonth America. 

Limits: This genus differs from Amanita in the lack of a volva 
{unless the slimy coating of some species is considered as a trans- 
formed yolva), in smaller spores and in the absence of the correlation, 
characteristic for the true Amanitas, of non-amyloid spores and 
sulcate margin, or smooth margin and amyloid spores. It differs from 
all the other genera by the color of the spore print which is not pink, 

Limacella is sometimes confused with other glutinous agaries, 
such as Hygrophorus, Oudemansiella, etc. The former has never free 
lamellae, and the spores are usually er than in Limacella the 
latter has gigantic spores, basidia, and cystidia, and aside from that, 
regular hymenophoral trama. 

State of knowledge : This genus has been studied recently by H. 
Y. Smith as far as North American species are concerned (see Pap. 
Mich, Acad, Se, 30; 125, 1945). Since the American species represent 
the majority of the species known at present, this paper is a first 
step toward a monograph of the genus, and the author follows its 
classification, 















Practical importance : Some ot the species, or possibly all may be 
mycorrhizal fungi and will perhaps become of some importance in 
forestry. Some are edible but they are rarely used in quantity. 


SPECIES 


Sect. 1. LUBRICAE H. V. 
or glutinous. 

‘Type species : L. illinita (Fr.) Murr. 

LL, glischra (Morgan) Murr. ; L. Kauffmanii H. V. Smith; L. flori- 
dana (Murr.) H. V. Smith (Armillaria, Murr.) ; L. oblita(Peck) Murr.; 
L. illinita (Fr.) Murr. (Lepiota, Quél.; Amanitella, R. Maire; Ama- 
nita, Gilbert; Myxoderma, Kiihner) with the varieties var. rubescens 
H. V. Smith and var. argillacea (Fr.) H. V. Smith; L. roseieremea 
Murr. 

Sect. 2, VISCIDAE H. V. Smith (1945, nom. nud.). Stipe dry. 

‘Type species : L. delicata (Fr.) Karle ex H. V. Smith. 

L. roseola Murr. ; L. guttata (Fr.) Sing. (Lepiota, Quél.; Agaricus 
lenticularis Lasch ; Lepiota. Gillet; Amanitella, R. Maire; Amanita, 
Lange; Limacella, R. Maire; Agaricus Lerehei Weinmann) with var. 





th (1945, nom, nud.). Stipe viscid 













X 
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Fischeri (Kauffm.) Sing. (Lepiota Fischeri Kauffman); 1. solidipes 
(Peck) H. V. Smith; 1. glioderma (Fr.) R. Maire (Lepiota, Gillet ; 
Armillaria, Quél.; Amanita, Gilbert; Amanitella, R. Maire ; Melano- 
Jenca subpessundata Murr. ; Limacella, Sing. ; Melanoleuca subyela 
ta Murr. ; Armillaria graveolens Murr.); L. delicata (Kv.) Earle ex 
H, V. Smith (Lepiota, Gillet; Armillaria, Boudier; Amanita, Gil 
vert); J. furnacea (Let.) Maire [L. megalopoda (Bres.) R. Maire 
According to Konrad & Manblane and other French authors 1. a 
(Er.) Konr, & Manbl. and L. Persoonii (Fr.) Konr, & Maubl. also 
belong in this genus but their hymenophoral trama has not be 
studied. 

















KEY TO THE SPRCIES 


A. Stipe viseid or glutinous, 
B. Terminal cells of the cutiewlar hyphae usually 5-10 » in diameter at their 
30, apices commonly attenuated. Washington, L, vowcieremea 
15. ‘Terminal cells of the cuticular hyphae usually 3-5 in diameter at their 
hase ; apices at times somewhat attenuate, 
©. Pileus bright yellow brown or reddii 
D. Gluten of the stipe « burnt 
D, Gluten of the stipe « ocher yellow ». 
Pileus dull brown, isabelline, or white to gray or fuseous, oF y 
inh on the dise. 
E. Pilens white to cream color, only slightly yellowish in dried 
material. 1, illinita 
Vilens differently colored. 
Pileus white to ere: 
slesh with farinaceous taste. L. 
F. Pilens differently colored. 
G. Spores about 2 narrower than brond; lamellae forked: 
L, oblita 
; lamellae not forked. 














brown, North America, 
a>. 

















colored but gluten staining reddish; 
Hinita var. rubercens 











G, Spores rounder in outlin 
H. Pileus uniformly uimbs 

in Florida. 
IL. Piles differently colored ; un 
jorthern Europe, Siberia, and 
North America, 









the West 
. iMinita var. argillacca 








Ay Stipe dry. 
1. Pileus rose-pink. Virginia, U.S. A L. roweota 
J, Pilens not so colored. 
J. Annulas membranous, flaring and persistent; pilous whitish to 
ochraceous, alutaccous, or isabelline-tlesh color, or somewhat yellow 





ish on the dise 
K. Pileas initially colored ; odor nono, or rancid, or of 
or of Tricholoma-sulphurenm (lighting gas). 1, guitata 











308 LILLOA XXII (1949) 


K. Pileus initially pure white ; odor strongly farinaceous. 

E., solidipes 

J. Annulus usually cortiniform or thick and fleshy, nor flaring, often 

fagacious, or ragged ; pilens usually deeper colored than indicated 
above. 

L, Pileas chestnut brown to faliginous from a vacuolar (intracellu- 
lar) pigment found in the hyphae of the gelatinized pellicle ; 
annulus thick ; Europe and Caucasus. L, furnacea 

L, Pilous reddish brown to falvons, or chestnut color from an 
inerusting pigment on the ontside of the walls of the hyphae of 
the hypodermium. 

M. Odor strong, farinaceous ; stipe 50-90 x 5-10 mm 
L, glioderma 
pe 25-50 x3-6 mm, 
L. delicata 








M. Odor slight, of fresh wood ; 


75, TERMITOMYCES Heim 


Arch, Mus. Nat. Hist, 





1, ser. 6, 18: 147. 1942. 
‘Type species : T. cartilagineus (Berk.) Heim. 
Syn. : Rajapa Sing., Lloydia, 8: 142. 1945. 


Characters : Habit of the carpophores pluteoid-collybioid ; pileus 
with prominent umbo ; cuticle (excepting the portion on and near 
the umbo in certain species) consisting of repent, filamentous, hya- 
line hyphae; lamellae free to subadnate-emarginate or with a de- 
current tooth ; hymenophoral trama initially distinctly bilateral, then 
becoming regular-subintermixed in old specimens; spore print pink; 
spores nonamyloid, hyaline, ellipsoid, smooth, with continuous, homo- 
geneous, rather thin wall ; basidia normal; cystidia present; stipe 
with a pseudorhiza and with a veil or doubly veiled, or evelate ; 
context compact-fleshy, or somewhat tough in the stipe ; hyphae 
without clamp connections, nonamyloid. The primordia developing 
in the holes of termite nests. 

Development of the carpophores : Hemiangiocarpous according to 
Heim. 

Area : Tropics of Asia and Africa, and South Pacitic. 

Limits : This genus can easily be separated from all other genera 
of agarics. Heim considered Podabrella Sing. as a subgenus (Practer- 
minomyces Heim) of the genus Termitomyces. However, in Podabrella, 
the primordia do not develop within the termite nests, and they 
are devoid of pseudorhiza and veil; the epicutis of the pileus is 
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always and in all portions (including the umbo) a cutis rather than a 
trichodermial palisade or a hymeniform structure ; the pigment: is 
scanty or absent in the carpophores, and the latter are much smaller 
than the average size of the Termitomyces-carpophores. Aside from 
all this, it must still be proved that the hymenophoral trama of Po. 
dabrella is not regular. For a comparison of Termitomyces with 
similar genera, see Heim, l.c. 

State of knowledge : Several species of Termitomyces are now well 
known including their individual development and their chemical 
characters. Heim has also studied ‘the biological réle of Termitomy- 
ces in the life of the termites, and vice versa, All these data are ex- 
tremely interesting, yet, we cannot occupy ourselves with this sub 
ject ina purely taxonomic work. 

Practical importance : Most species are highly valued edible 
mushrooms gathered by the bushel each season in Asia as well as 
in Africa, They are considered superior to all other mushrooms. 














SPECIES 





1. curhizus (Berk.) Heim (Agaricus, Berk.; Armillaria, Sace. ; 
Volvaria, Peteh ; Collybia, Hoehnel ; Rajapa, Sing.) ; 7. citriophyllus 
Heim ; 7. cartilagineus (Berk.) Heim (Lentinus, Berk.); 7. fuligino- 
sus Heim; 2. striatus (Beeli) Heim (Schulzeria, Beeli); 7. mammi- 
Sormis Heim ; 7. LeTestui (Pat.) Heim (Lepiota, Pat.); 7. Schimperi 
(Pat.) Heim (Lepiota, Pat.); 7. congolensis (Beeli) Sing. (Lepiota, 
Beeli); probably also 7. albuminosus (Berk.) Heim (if specifically 
different). 

















Key To THe species 


mis tinge, with more or less 





A. Pilens grayish brown with a more or less fuli 
viscid, corrugated cuticle ; pseudorhiza black, at least at the base which is 
provided with a thick sclerotic dise ; papilla acute, continuons with the profile 
of the piles. 

1k. Fragments of the partial veil absent from the stipe. 
C. Stipe hollow ; lamellae lemon yellow. West Africa 








7. cilriophytlus 

C, Stipe solid ; lamellae cream color, creamy pink, or stramineous. 
D. Stipe white to whitish ; pileus medium sized (150 mm). ‘Tropi- 
cal Asia and Oceania. 1, cartilaginens 








This key is based on that of Heim (J. ¢.) but adapted to the form used 
by the author, and with one species added. 
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Stipe tawny or faliginons-brown ; pilens reaching 150-200 mm 





in diameter. Western Africa. T. futiginos: 
1. Annulas membranous bat not entire, nor apical, nor striate, often cob- 
weblike. Tropical Asia and Oceania. 7. enrhizus 





A. Color of the pileas with some brownish ocher mixed in, or else not com! 
ing all the characters indieated above. 
F. Papilla pointed and nous with the profile of the pilens : 
context reacting with pyramidon, or not. 
F, Annulas none; veil reduced to cortinoid jonts, or to patehes 
on the pileus, or reduced completely, ‘ 
G. Stipe solid ; lamellae pinkish cream color, Equatorial Africa, 
T. striatus 
G, Stipe hollow ; lamellae lemon yellow. Tropical West Africa. 
(see 7. citriophytius) 
ical West Africa. 
7. striatus var, annulatns Hein 
F, Papilla abraptly individualized, conic or eylindric, Wackish brown, or 
olse carpophores very large (more tham 100 mm in diameter); -membran- 
ous veil always present; pyramidon not reacting with the context of the 
varpophores. 
H. Papilla poorly individualized ; earpophores large; diameter of the 
pilens 100-125 mu. Abyssinia and East Africa. 
I. Seales of the pilens due to the general vei 
late: 


able, cor 














F. Anmulus apical, pendatons, st 




















context without 
T. Schimper’ 





comtext with latex 
" Schimperi f, lactilune Heim 

H, Papilla very distinct, West aud Equatorial Africa. 
J. Papilla cone-shaped, furrowed. West Afriea, 7. mam 
J. Papilla eylindsic, oF at least not 


1. Seales of the pileus non 













and Caner 1. congolensis 
K. Pileas at least uneven and opaqne. often deeply ragose. 
West and orial Africa. 7. LeTestu 








76, RHODOTUS K. M 


Bull, Soe, Mye. Fr. 40: 308. 192: 








Type species : Rhodotus palmatus (Bull. ex Fr.) Rt. Maire. 

Characters : Habit pluteoid plenrotoid ; pileus with an epicutis 
of erect vesicnlose or ampullaceous thick-walled bodies which are 
pedicellate, the pedicels reaching downward intoa gelatinized zone; 
lamellae free to subfree ; spore print creamy pink ; spores strami 
neous, subglobose, finely echinulate-rough, with moderately thin 
wall, nonamyloid, the wall homogeneous (as far as ean be established 
considering the small size of the spores and especially the ornamen 
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tation); basidia normal ; cystidia usually none, not even at the edge 
of the lamellae ; hymenophoral trama distinetly bilateral when young. 
later less distinctly so; stipe almost central to eccentric; veil and 
pseudorhiza none; context hygrophanons and often watersoaked but 
gelatinous mainly in the immediate neighborhood of the hypoder- 
mium of the pilens, consisting of nonamyloid tissne ; all hyphae 
with clamp connections. On dead frondose wood. 

Development of the carpophores : Unknown. 

Area: Europe, North Africa, Caucasus, North America; probably 
circumpolar. 

Limits: Once it is admitted in the Amanitacea, one will agree 
that Rhodotus is closest to Limacella and Termitomyees: The cuticu- 
lar hyphae imbedded in a gelatinous mass, and the small, short, echi- 
nulate spores are also found in Limacella, and the pink spore print 
and often somewhat attached (instead of free) lamellae are also found 
in Termitomyces. The latter genus forms chlamydospores (see Heim, 
Mem. Ac. Se. Inst. Fr. 64: PI. 7, Hig. Ch. 1940, published 1941) in 
| culture (Lutz medium), and so does Rhodotus palmatus (sec 
t, New Phytologist 7:17. 1908). Rhodotus diflers from Termi 
tomycex in the presence of clamp connections, in the absence of a 
psendorhiza and in the habitat, also in the rough spores and the ge- 
latinous zone beneath the epicutis. 

State of knowledge : ‘The only species known has been studied 
repeatedly and carefully. 

Practical importance : None. 




















SPECIES 





R, patmatus (Bull. ex Fr.) R. Maire (Crepidotus, Gill 
pilus, Karst.; Pleurotas, Qué 
subpalmatus Fr. ; Pleurotus, Gillet). 





; Gymno- 
rophila, Quél, 1888; Agariens 








‘Tribus PLUTEEAE F; 


Nal 


youl 


Prodrome, Ann. Se. 
Publ. Junta 





+ Bot. VU, 9 1889 (ut Pluteidés); R. Maire, 
. Barcelona, 1933, p. 89, 1933 (ut: Piuteae). 











Type genus : Pluteus Fr. 


Syn. + Agarieaceae subfam, Folrarioidene 1 
Univ. 43: 153. 1938. 





Journ. Fac. Agr. Hokkaido Imp. 


Hymenophoral trama inverse (P1. X 





spore print pink. 
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77, VOLVARIELLA Spez. 


Anal. Mus, Nac. Buenos Aires 6: 118. 1899. 


‘Type species : V. argentina Spex. 


Syn. : Polvaria (Pr.) Quel., Champ. Jura Vorg. p. 114, 1873, non D. C, 
(1805). 
Paseudosarinacens Batt. ex Farle, Bull. N. ¥. Bot. Gard. 5: 449. 1909, 
non ex O. Kuntze (1891). 
Voleariopsis Murr., Mycologia 3: 280. 1911. 





Characters : Habit of the carpophores pluteoid ; pigment. present 
or absent; lamellae free; hymenophoral trama inverse; spore print 
sordid pink to brownish pink; spores smooth, nonamyloid, strami- 
neous under the microscope, with moderately thick wall; basidia 
normal ; eystidia often present; stipe central, always with a distinet 
membranous volva at the base. On the soil in and outside the woods, 
also on wood, on decaying agaries, in hollow trunks, on straw and 





other vegetable matter. 

Development of the carpophores: Hemiangiocarpous. 

Area: Cosmopolitan, or nearly so. 

Limits : The presence of a well developed volva seems to be a 
good character, at least in this tribus, Spegazzini intended to sepa- 
rate the species with «continuous» stipe in an autonomous genus, 
Volvarietla. The type specimen of the type species isa true Volvaria 
in the sense of most modern authors. ‘This means that Spegazzini’s 
ve Volvaria which is a homonym. 
ve been described, yet they 














genus, if emended, can repl 

State of knowledge: Many species 1h 
have never been organized into a workable monograph. ‘The author 
is consequently forced to refrain from distributing the species among 
sections *, and confined himself to enumerating 13 species in alpha- 
betical order. 

Practical importance : The genus Volvarietla has as much economic 
importance as Agaricus. What the Agaricus bisporus culture is in 












«° R. Heim (1936) pnblished a key to the species of Volearia whereby he pro- 
posed to divide the species into three groups, Fiscosae, Infermediae, and Fibrillo- 
sae, Heim adds that there are more groups, if tropical species are taken into 
consideration. It appears that these groups will in the end be some of the future 
sections of Volearietla, yet more species must be studied, and the anatomy of 
the varions types of cuticles should be examined before these groups can be 
accepted as sections, 
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the temperate climates, that, in the tropics, is the culture of Volva- 
riella esculenta and V. diplasia. These two species are grown in very 
large quantities in the Dutch East Indies, in Malaya, India, Burma, 
Indo-China, on the Philippine Islands and Madagascar. The methods 
of this culture are very crude and vary according to the availability 
of the substratum (usually waste products of some branch of tropical 
agariculture — very frequently rice straw). The fruiting bodies are 
sold in fresh condition in the markets. 


SPECIES 





V. bombycina (Bers. ex Fr.) Sing. (Volvaria, Quél.); V. enemido: 
phora (Mont.) Sing. (Volvaria, Sace.) ; V. diplasia (Berk. & Br.) Sing. 
{Volvaria, Sace.); V. esenlenta (Mass.) Sing. (Volvaria, Mass.) ; V. me- 
dia (Schum, ex Fr.) Sing. (Volvaria, Gillet); V. plumutosa (Laseh ex 
Ondemans) Sing. (Volvaria, Quél.); V. pubescentipes (Po 
(Volvaria, Sace.; Volvariopsis, Murr.) ; V. pusilla (Pers. ex F 
(Volvaria, Quél.); V. speciosa (Fr.) Sing. (Volvaria, Gillet) and its 
variety var. gloiocephala (D. 0. ex Fr.) Sing. (Volvaria gloiocephala, 
Gillet); V. surrecta (Knapp) Sing. [Volva . Loveia- 
na (Berk.) Gillet]; V. Taylori (Berk.) Sing. (Volvaria, Quél.); V. 
villosovolva (Lloyd) Sing. (Volvaria, Lloyd) ; V. voleacea (Bull. ex Fr.) 
Sing. [Volvaria, Quél.; Volvaria virgata (Pers.) Quél.). 

























78. CHAMAEOTA (W. G. 





h) Earle 


Bull, N. ¥. Bot, Gard. 5: 146. 1909. 





‘Type species : Agaricus wanthogrammus Ces. 


Syn. Agaricus sudgenns Chamacota W. G. Smith, Clavis agar., p. 13. 1870. 
Annularia (Schulz.) Gillet, Champ. Fr., p. 389. 1876, von Sternb, (1823), 
nec Hochst. (1841). 
Agaricus subgen. Annularia Schulzer, Verh, Zool.-Bot. Ges. Wien 16: 49. 
1866. 


Characters: As in Volvariella, but without a volva; annulus 
present; spore print between « Paloma» and «Sonora». On wood, 
rarely on the earth in woods. 

Development of the carpophores : Unknown. 

Area: Probably cosmopolitan (except for the frigid zones). 
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Limits: This genus differs from both Volvarieila and Pluteus (and 
perhaps Metraria) merely in the characters of the veil. It is impossi- 
ble to tell at present whether, in this particular case, a distinction 
of a genus from two or three others on the basis of velar characters. 
will prove to be artificial as it has been proved to be in several other 
eases. On the other hand, the distinction of the genus Chamaeota by 
the presence of the annulus cannot be rejected a priori, and its de- 
limitation is extremely simple and convenient on the basis of the 
present diagnosis. There is little likelihood that Chamaeota will be 
given up lightly, unless strong reasons can be given to snpport its 
supression, 

Under present circumstances, we may say that all species of Cha- 
macota are at least partly yellow; the hyphae of the epicutis are 
cylindric-filamentous as in sect. Trichoderma Fay. of Pluteus, and 
the septa are clampless. The group of species thus circumscribed, is 
very homogeneous and natural. On the other band, species with 
pseudoamyloid spores, with germ pore, or with a distinct metachro- 
matism in cresyl blue cannot be considered as belonging in Cha- 
maeota ; they all have regular rather than inverse trama, and are 
here referred to the Agaricaceae. 

State of knowledge: The type species is incompletely known. No 
specimens have been available to any modern author, and the descrip- 
tion given by Cesati has not been emended. However, the diagnosis 
as published originally by Cesati is fully correct for a species of 
Chamaeota, and his guess at Pluteus is very significant. It is con- 
ceivable that Cesati confused some species of the family Agarica- 
ceae but the thin stipe does not favor this interpretation. Conse- 
quently, no immediate danger to the generic name Chamaeota can be 
seen. If type specimens of Cesati’s species should be found to be in 
disagreement with generic diagnosis given above, it would not be 
advisable to rush for a nomen novum since it is quite possible that 
Chamaeota would actually better be included in Volvariella or 
Pluteus — a problem that only more intensive monographic studies 
on both genera can solve. The two American species are the only 
well known species in the genus Chamacota. 

Practical importance : None. 
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SPECIES 


©. sphaerospora (Peck) Kauffin. (Annularia, Peck); C. mammillata 
(Longyear) Murr. (Annularia, Longyear); evidently also Annularia 
Fenalii (Schulzer) Gillet and an undeseribed species from the Cauca- 
sus (see Singer 1929). The two American species may be conspecific 
with each other, or even with A. Fenzlii. 


79. PLUTEUS Fr. 


Genera Hymen. p. 6. 1836. 


‘Type species : Agaricus pluteus Batsch ex Fr., synonymis exclusis 
(=Pluteus cervinus). 


Syn.: Rhodosporus Schriter in Coho, Krypt.-Fl. Schlesien, p, 617. 1885-89. 


Characters : Habit of the carpophores pluteoid ; pileus with hyme- 
niform, or cellular epicutis, or the hyphae of the epicutis filamentous, 
allantoid, or cylindric fusoid and not hymeniform ; lamellae free; 
spores usually ovoid or (short-) ellipsoid, more rarely subeylindric or 
globose, with moderately thin, smooth, nonamyloid, stramineous, 
homogeneous wall, usually rather small to medium, rarely rather 
large; basidia normal ; cystidia often present, sometimes with charac- 
teristic hooks (PI. XXII, 4), in other species only cheilocystidia 
present ; hymenophoral trama inverse; stipe central, usually fleshy- 
subfibrillose; context of the pileus most frequently white, consist- 
ing of fleshy, nonamyloid tissue; hyphae with or without clamp 
connections ; on various substrata, on dead and living plant tissue, 
on humus and sand, but most frequently on decayed wood in the 
forests. 

Development of the carpophores : Unknown, at least in detail for 
all species except P. admirabilis which is psendoangiocarpous accord- 
ing to the data published by Walker. 

Area : Definitely cosmopolitan. 

Limits : Pluteus is not close to any other genus except for Cha- 
macota, 

State of knowledge: This genus is comparatively well studied in 
Europe, yet a good, even regional, monograph has not been 
published. In North America, many more species than in Europe 
have been described, and most of them have not yet been studied 
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anatomically; we know almost nothing about the structure of the 
epicutis which is of primary importance, and we also know nothing 
about the presence of the clamp connections in most of these species. 
Even the eystidia, which have been used for taxonomic purposes 
in this genus by many authors, have been given little attention 
in such works as North America Flora, It is therefore impossible to 
write a conspectus of the temperate species not to mention those of 
tropical Africa, Asia, Australia, or South America, The number ot 
species described until 1925 was 152. More species have been de- 
scribed since then. Some of them are synonyms, yet, new species are 
still being described from regions that are generally believed to be 
well explored, The author admits 28 species. 

Practical importance : In spite of the excellent culinary qualities 
of some of the Plutei, representatives of this genus are rarely found 
in the markets, and are also rarely used by amateurs. The wood. 
destroying properties of some species are limited to previously 
decayed, dead wood, or at least dead tissue on living trees; this, 
however, is valid only for the most common species, and exceptions 
will probably be found. It is highly improbable that Pluteus counts 
among the trae mycorrhiza-fangi. 











SPECIES 


Sect. 1. TRICHODERMA Fayod (1889) (rickolomatae Lange 
1917, Fibrillosi Imai 1938). Epicutis fibrillose, i. e. consisting of 
elongate hyphae, and not arranged in a hymenium, but sometimes 
with bunches of eystidioid erect bodies. 

‘Type species : P. cervinus (Schaeff. ex Seer.) Fr. 

P. roseipes Hochn.; P. tomentosulus (Peck) Peck; P. cervinus 
(Schaeff. ex Seer.) Quél. ; P. petasatus (Fr.) Karst. ; P. salicinus (Pers. 
ex Seer.) Quél.; P. atromarginatus (Sing.) Kithner (P. cervinus var. 
atromarginatus Sing.); P. Roberti (Fr.) Gillet sensu Lange non 
Ricken; P. hispidulus (Fr.) Quél.; P. plautus (Weinm.) Gillet; P. 
umbrosus (Pers. ex Fr.) Quél. sensu Ricken non Quél. nec Boudier, 
nee Bres.; P. cinereus Quél. ; P. sororiatus (Karst.) Karst.; P. luteo- 
marginatus Rolland ; P. nigrolineatus Murr. (which is perhaps nearly 
identical with C. cyanopus Quél. sensu Bres., Lange); P. leoninus 
(Schaeff. ex Fr.) Quél. sensu Sing.; P. Bruchii (Speg.) Sing. (Nola- 
nea, Speg., if not too close to the preceding species) ; P. alborubellus 
(Mont.) Pat. sensu Pat. 
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Sect. 2. CELLULODERMA Fayod (1889). (Micaecae Lange 1917, 
Pruinosi Imai 1938). Epicutis hymeniform or consisting of sphero- 
oysts (forming an epithelium). 

Type species : P. nanus (Pers. ex Fr.) Quel. 

P. nanus (Pers, ex Fr.) Quél. with several forms 
ply also the «species» P. 
and P, unbrinellus (Sommerfelat) Gillet; 
P. cyanopus Quél. sensu Metrod non al. (an Quél. 2); P. eugraptus 
(Berk. & Br.) Sace.; P. chrysophacus (Schaeff. ex Lasch) Quél.; P. 
glyphidatus (Berk, & Br.) Sace. (if not too close to the preceding 
species); P. Keissleri Sing. ; P. semibulbosus (Laseh.) Gillet; P. lon- 
gistriatus (Peck) Sace.; P. admirabilis (Peck) Peck; P. coccinews 
(Cooke) Mass. (P. ealoceps Atk.); P. eylophitus (Speg.) Sing. (Ento- 
Joma, Speg.). 












ieties, e. 
inercofuscus 








ah. var, lutescens, and prob: 
Lange, P. alackuanus Murr. 


























KEY TO THE SPECIES: 
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of European species and incorpo 
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1 the conspectus above do not justify 
aropean species can be determined by 
2: 8LRZ. 1936) key if some 















ature is consulted. 


GENERA INCOMPL Y KNOWN 








Metraria Cooke & Mass. apud Sace, 9: 82. 1891. «Stipe 
volva and annulus distinet ; pilens fleshy ; spores flesh color. Analog 
ous with the genus Amanita». Saceardo, The type species is M. 
insignis Cooke & Mass. apud Sacc. In spite of various attempts to 
find a specimen among Massee’s collections at the New York Bota- 
nical Garden, New York, United States, or at the Kew Herbarium 
in England, the author was unsuccessful in securing authentic ma- 
terial. The species is described from Australia where it is said to 
grow on the earth. While there is no reason to doubt the existence 
of a genus or group in the Pluteeae where an annulus and a volva 
are found in the same carpophore, as they are in Amanita, it may 
well be that Metraria is a genus without any affinity to the Plute- 
eae, AS long as it is not known what tramal structure, what spores, 
cystidia (if any) and epicuticular structure the original Metraria has, 
it is impossible to recognize Metraria on the same level as Pluteus, 
Volvariella, ete. (Cf. also Gilbert, 1941, p. 248). 

Volvella Gilbert & Beeli apud Gilbert, Notules sur les Amanites 


entra 5 
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(Supplement), p. 3. 1941. «Carpophores volvate, pileate and stipi- 
tate; flesh changing; pileus ...with smooth margin; cuticle colored, 
beset with colored floccons ; stipe annulate, ...; annulus membranous, 
persistent; volva membranous, saccate, persistent ; hymenophore 
lamellate ; lamellae free, initially w spores nonamyloid, smooth, 
hyaline, ellipsoid, small ». The type species is V. floccosolivida (Beeli) 
Gilbert & Beeli, a species from the Congo, painted by Goosens and 
published in Beeli, Flore Iconographique Champ. Congo, p. 16, pi. 1, 
fig. 9. 1935 under the name Amanita floccosolivida Becli, Gilbert 
assumes that the spore print is ochroleucous, but has seen no print. 
‘The wall of the spores is said to be rather thick, citrinous or pale 
ochraceous under the mieroscope, Gilbert neglected to publish on his 
findings regarding the structure of the hymenophoral trama — if the 
latter was studied at all. Without an indication on this important 
character, the genus Volvella cannot be recognized on the same level 
as Amanita, or Volvariella. 








AGARICACEAE Fr. 


Syst. Orb. Veg., p. 65. 1825 (ut «subordo» Agari ) 5 Chee., Flore 
Paris 1: 121, 1826 (ut «ordre» Agariceae); Cohn, Hedwigia 11: 17. 
1872 (ut fam. Agaricaceae) ; em. 








Type genus : Agaricus L. ex Fr. 


Syn. + Agariciformes Schw Leipzig 1: 78. 1822", 
Lepiotaceae Roze, Bull. Soc. Bot. Fr. 23: 51. 1876 (nom. nnd.), l. ¢., p. 
111 (ut Lépiotées); Van Overcem, Bull, Jard. Bot. Buitenzorg 9: 19. 
1927, 








‘ Neither the designation as subordo, nor the spelling of the ending invali- 
dates the status of Fries’ family in the author’s opinion. Since there was no 
such status as families in the scheme used by Fries in Systema Mycologicum, or 
in Systema Orbis Fegetabitis, it is obvious that the taxon above the genus is meant 
to take the place of the modern family conception. Since this group was proposed 
long before it became customary to form family names in the fangi with the 
suffix -aceae, and even longer before the International Rules recommended to do 
40, it is not unexpected to find Fries’ name formed in a different way. If we 
would not interpret the rules somewhat liberally in this particular case, i 
when admitting family names that were not originally designated as families, 
or had not the accepted ending, we would undoubtedly find ourselves in nomen- 
clatorial difficulties even more annoying than those we have to face at present. 








‘ This is the oldest family name for the group under cousideration ; how- 
‘ever, since it is not formed from a generic name as required in the Iaternational 
Rules, Art. 23, it cannot be accepted. 
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51 (nom. nud.) ; p. 113. 
» P. 2. 1886 (Lectotype : Agaricus L. ex Fr.), 


Paalliotées Roze, t. ¢-, 

Polyphyitei Quél., Enoki 
PP. 

Leucocoprinaceae Sing., Ann. Mycol. 34: 323. 1936 (nom. subnud.). 








Characters : Habit of the carpophores tricholomatoid or collybioid, 
or most frequently pluteoid, but usually showing a very churacter- 
istic appearance of its own because of the furfuraceous to scaly sur- 
face (often with a smooth disc, «calotte») and the annular veil; 
pileus often umbonate; epicutis consisting most frequently of a 
palisade (trichodermial palisade), but also often hymeniform, or form: 
ing an epithelium, or consisting of parallel, repent hyphac (cutis), 
or else consisting of repent, interwoven byphae which surround 
single spherocysts (heteromerous); hymenophore lamellate ** ; lamel 
lae thin, free, or more rarely adnexed, adnate or decurrent; hyme- 
riophoral trama regular to irregular but never truly intermixed, 
and never bilateral, and also never inverse; basidia normal, i. ¢. 
without carminophilous granalosity and comparatively rather small, 
mostly 4-spored ; eystidia present or absent; spore print most vari- 
able, pure white, cream color, ochraceous, green to olive, pink, 
purple, or sepia, sometimes changing color by dehydration (especial- 
ly from green to purple); spores under the microscope hyaline 
to stramineous, or brownish, bay, or melleous, smooth or echinate, 
warty, punctate, echinulate-rough, ete., with comparatively thick 
simple wall or with complex wall and then rather thick-walled, 
to very thick-walled, with or without germ pore, with or without 
a metachromatic (in cresyl blue) endosporium, with or without 
4a persistent perisporium, amyloid, or nonamyloid, or most frequently 
from slightly to very strongly psendoamyloid, usually binucleate, 
very rarely uninucleate (according to Kiihner); stipe central, often 
remote from the hymenophore by a collarium, often with a more 
fibrous structure than the soft fleshy pileus, and then easily 
separable from the latter, 4 membranous or cortinoid (usually 
membranous and fannel-shaped) veil which is in most cases, at 
least partly, a marginal veil, and in some genera becomes movable 
very early; volya also present, or rudimentary, or completely absent ; 
context fleshy, consisting of amyloid or much more frequently non- 
amyloid hyphae with or without clamp connections. Piles and context 




















‘® Rick (in litt.) indicates a rare poroid (gastroid 2) aberration of the hyme-’ 
uophore of an Agaricus sp. in Brazil (= Boletus albidus (Romagnoli) Mre). 
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often strongly reacting (deep and rapid color reactions) with the 
usual reagents. Most frequently on the earth or on sand or humus in 
woods, but also on various dead or living plant tissues (Pterydophyta, 
wood of conifers, and Angiospermae), also in deep moss; very frequent- 
ly in greenhouses, steppes and deserts, often in fields and sand dunes. 

Limits: The Agaricaceae are somewhat intermediate between the 
group of families treated up to this point (Hygrophoraceae, Tricholo- 
mataceac, Amanitaceae) on one hand, and the dark-spored agarics 
(Coprinaceae, Bolbitiaceac, Strophariaceac) on the other hand. There 
is also some difficulty in the separation of the Agaricaceae from the 
Cortinariaceae because of the genus Phacolepiota. 

(1) Amanitaceae. Among the light spored groups, the Agaricaceac 
are most similar to the Amanitaceac, However, the spores of the 
Amanitaceac are usually distinctly different, having thin, simple, 
amyloid or nonamyloid (never pseudoamyloid) uninterrupted walls, 
and, more important, the hymenophoral trama is always bilateral or 
inverse, 

(2) Coprinaceae. Among the dark-spored groups, the Agaricaceae 
come closest to the Coprinaceae. The genus Oystoagaricus, being dark- 
spored and provided with an epithelium at the same time, can be 
separated from the Coprinaceae only by the correlation of the follow- 
ing characters: The free lamellae, the small basidia, the angular 
or subangular spores ; the vesiculose, septate cheilocystidia, and the 
hymenophore of the aequihymeniiferous type. The genus Macrome- 
trula, on the other hand, having a volva and subfree lamellae, re- 
minds one of certain volvate Agaricaceae, such as Clarkeinda, but, in 
the autor’s opinion, it is merely a volvate representative of the Psa- 
thyrella-series, not a genus of theAgaricaceae. It has the characteristic 
cheilocystidia and the characteristic structure uf the cuticle of the 
Psathyrellas. ‘The separation of the Agaricaceae from the Coprinaceae 
must therefore be realized in such a way as to leave Cystoagaricus 
with the Agaricaceac, and Macrometrula with the Coprinaceae. 

(3) Strophariaceae. A small, little known group of species inter- 
mediate between Agaricus and Strophoria (in the broader sense) 
connects the families Ayaricaceae and Strophariaceae. These species 
are American species, one described as Stropharia Kauffmanii, and 
the other still undescribed. They remind one very much of certain 
Pholiotas such as P. squarrosa but they do not have any chryso- 
cystidia, and their lamellae are very narrowly adnexed to almost 
free. They differ from Agaricus in a different type of cheilocystidia 
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and probably also in the chemical reactions, as well as in the attach- 
ment of the lamellae to the stipe; they differ from Stropharia and 
Naematoloma in the absence of chrysocystidia, and from Psilocybe in 
the narrowly attached to subfree lamellae, the squamose or squarrose 
pileus, and the small spores. Further studies will decide whether 
this group is closer to Agaricus, or to the Strophariaceae, and in the 
latter case, whether or not it is necessary to base a new genus on 
these species. If they are temporarily left out of consideration, the 
distinction of the Agaricaceae from the Strophariaceae is easy insofar 
as all the species with colored spores have definitely free lamellae in 
the Agaricaceae unless they are covered with an epithelium all over 
the pileus and stipe; in the Strophariaceae, on the other hand, the 
lamellae are always strongly attached, broadly adnexed (with or 
without sinuation), adnate or even decurrent, and an epithelinm is 
hever present. 

(4) Cortinariaceae, This family is very different from the Agarica- 
cvae excepting one link—Phacolepiota, Phacolepiota can be interpret 
ed as an ochrosporous Cystoderma. In fact, the characters of all 
organs excepting the spores, agree perfectly in both genera, Cysto- 
derma and Phacolepiota, and certain large American species of Cy- 
stoderma look so much like Phacolepiota aurea that they can easily be 
mistaken for it in the field. On the other hand, Phacolepiota often 
shows rather distinctly punctate spores and a strong perisporium ; 
the spores are distinctly colored under the microscope and the genus 
could also be considered as close to Phacomarasmius and Naucoria. 
In the latter genus, there are species with a similar covering of the 
pileus, only smaller in size. 

‘The author has finally decided in favor of the Agaricaceae, for the 
following reasons: ‘The affinity of Phacolepiota with Cystoderma is 
more obvious and more probable than that with Nancoria, The ochra- 
ceous spores are not unexpected in a family which is so remarkable 
for the variability of the spore print within a single genus such as 
Lepiota and Leucoagaricus, The punctation of the spores is similar to 
that observed in the genus Melanophyllum which is a trae repre- 
sentative of the Agaricaceae, and so close to Lepiota that it has been 
considered as a species of the latter genus by many taxonomists up 
to very recently. A well developed and somewhat persistent peri- 
sporium is often found in species of the Agaricaceae, and generally 
speaking has not much taxonomic value on the generic or family 
lacal Rice afm ancl A tr Bmith hace sneentie avveesead thaie 
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belief that Phacolepiota is close to Cystoderma, The author therefore 
feels that the innovation suggested by transferring the genus Phaco- 
lepiota to the Agaricaceae is not a surprise, nor the isolated opinion 
of a single mycologist. 

Phylogeny : The family Agaricaceae may have derived from gastro- 
mycetous ancesters. It may, however, be supposed that this deriva- 
tion is at least not a direct one, whereby the evolutionary series would 
pass through the families Coprinaceae, Bolbitiaceae, or else, perhaps 
through the Amanitaceae. The latter question can be decided only 
when it becomes reasonably certain that the spores have been pale 
and hyaline at first and have phylogenetically developed to deep- 
colored, or vice versa. The author is inclined to think that the imme- 
diate ancesters of the Agaricaceae are gastromycetous, and that the 
similarity with the Amanitaceae is external rather than caused by 
affinity, and the similarity with cert 
explained by the fact that they derive from similar Gastromycetes 
by a similar process of transformation. 





KRY TO THE 





BUS 





j endosporiam metachromatic in cresyl bine, or germ 
pore very broad and conspicuous ; spore print never brownish-purple (not even 
hy dehydration) ; lamellae quite free, often remote from the stipe by a colla- 
rium, Leucocoprineac, p, 411. 

‘A. Spores psoudoamsloid, or amyloid, or nonamyloid; germ pore present or 
absent (if present — spore p brownish-purple or sepia, at least in de- 
hydrated condition) ; endosporiam not inetachrom 
free or attached, 

B. Spores more or less pseudoamyloid, rarely amploid, rarely brownish- 
purple (not becoming so in dehydrated prints) ; lamellae free. 

Lepioteae, p. 436. 

18, Spores either completely nonamyloid, or brown spore wall pigment hinder- 

ing the observation of psendoamyloid reaction in most cases, or lameline 


A. Spores pseudoamy! 

















fc in cresyl blue ; lamellae 





not free. 
C. Spore print brownish-purple (at least through dehydration), or sepia, 
often green when fresh. Agariceae, p. 427. 


. Spore print not as above. Cystodermateae, p. 444. 





© If trama composed of conducting elements and staining yellow, and epi- 
euticular layer a cutis, see also genus Phlebonema. 
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Tribus LEUCOCOPRINEAE 





Pap. Mick. Ac. Se. 32: 141. 1946 (publ. 1948), 


Type genus : Leucocoprinus Pat. 

Characters: Spores with complex walls and germ pore, pseudo- 
amyloid, completely deep blue in cresyl blue, or distinetly metachro- 
matic in cresyl blue (mostly the latter), and then spore print usually 
pure white or cream color or pink ; volva not well developed and often 
rudimentary, or well developed (Clarkeinda and Lepiotella), or none. 

Note: This tribus corresponds to the genus Lencocoprinus in the 
senso of Locquin. 


KRY TO THE GEXEKA 
. 
A. Spore print green or olive when fresh ; flesh often reddening when wounded. 
B, Volva distinct ; spores small. 80, Clarkeinda, 
B, Volva none ; spores medium to large. 81, Chlorophytum. 
A. Spore print neither green nor olive when fresh, 
C, Clamp connections present. 

D. Pileus sealy (not merely excoriate, or farfuraceous) with usually 
distinctly palisadie structure on the disc (calotte), fleshy and not 
fragile, not at all plicate-suleate, never bright yellow. 

82. Macrolepiota. 

D. Not showing auy of these characters (see Leucocoprinus), 

Clamp connections absent. 

Pileus seals ; spore print « colonial buff » ; context reddening ; stipe 
long, with movable annulas; spores 10-13 » long, becoming uniformly 
deep blue in cresy! blue (seo Chlorophytum). 

E. Not combining the characters indicated above. 
F. Epicntis of pilens not consisting of spherocysts unless margin 
suleate ; veil usually distinet. 

G. Pileus fleshy and thick, at least in the larger part of the 
radius (extreme margin may be thin and suleate), not long- 
plicate-suleate ; context often changing on exposure (red, 
yellow) ; pileus not covered with spheroeysts ; stipe compa- 
ratively short; basidia monomorphons; gills marbled in iodine. 

83. Leucoagaricus. 

G. Pileus with very thin context, radially plicate or suleate ; 
context usnally unchanging ; pileus sometimes covered with 
spherocysts; stipe often subfilamentous and long ; hymenium 
of the Peathyrella sub-type (according to Buller). 

84. Leucocoprinus, 
. Epicutis of pilens consisting of spherocysts; margin not suleate, 
annular yeil poorly developed (cf. Schulzeria flavidula Rick sensu 
Sing., see p. 444). 
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80. CLARKEINDA 0. Kuntze 
‘Rev, Gen. Pl. 2; 848. 1891. 
Type species : O. poderes (Berk. & Br.) O. Kuntze. 


‘Syn. : Chitonia (Fr.) Karst., Bidr. Finl. Nat. Folk 32: 274. 1879, non aut. prior. 
Agaricus subgon. Chitonia Fr., Hymen. Eur., p. 287. 1874. 
Chitoniella Mass., Brit, Fung, Fl. 1; 418. 1892 (hyponymous) “* 
Chitonietla Heun, in Engler & Prantl, Nat. Pfl.-Fam, I. 1** : 240. 1898, 
Chitonis Clements, Gen. Fungi, p. 114. 1909. 








Characters: Pileus usually scaly, fleshy; spore print green to 
olive when fresh (darkening by dehydration ?); spores rather small 
(much less tban 10g. long), with distinet germ pore, with compound 
wall, smooth, pseudoamyloid, metachromatic in cresyl blue (2); eys- 
tidia none ou the sides of the lamellae ; cheilocystidia present ; hyme- 
nophoral trama rather regular at first, becoming irregular; annulus 
usually complex, movable; volva basal, cup-shaped, firm, persistent, 
and never annuliform, On the ground. 

Development of the carpophores : Obviously hemiangiocarpous. 

Area: Tropical Asia. 

Limits : This genus is evidently closest to Oklorophyllum, and some 
authors will prefer to consider these genera as synonyms whereby 
Clarkeinda would emerge as the valid name. However, there are 
several important characters separating Chlorophyllum and Clar- 
keinda, among them the smaller spores, and the volva of Olarkeinda. 
Boedijn, in fact, thinks that Olarkeinda is closer to Agaricus whereas 
Chiorophyllum is closer to Lepiota (what he has in mind, is Macrole- 


' Tt is difficult to decide whether Massee’s genus should be considered as 
validly published. He says: «...to be consistent, the genus Chitonia Fries, in- 
eluding both ringed and ringless species, must be divided into two genera, Chitonia 
including the species without ring, and the specios farnished with a ring included 
ina genus that might be called Chitoniella >. The only species indicated by 
Masse for Chitonia is C. rubriceps, now considered as the type species of the 
gonus Macrometrula. The true Chitonias (= Clarkeinda) are either annulate or 
exannulate. If Massce actually proposed a new genus (the words «might be 
called » do not suggest it) in the text quoted above, it is still doubtful whether 
he considered as the type of the emended Chitonia his C. rubriceps, or une of 
Fries’ exannulated Chitonias. In the first ease, his attitade would not be con- 
form with the type method ; therefore, the other alternative is assumed to be 
true. Consequently, Chitonia and Chitoniella in Massce’s sense are here con- 
sidered to be congeneric and identical, and synonymous with Clarkeinda. 
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piota). The author believes that a final solution can be proposed only 
after a few points in the diagnosis of Olarkeinda are completely 
cleared up. These are (1) the color of the spore print after desiccation, 
(2) the presence or absence of clamp connections, (3) the metachro 
author has attempted to study the type 
¢ all completely immature. and there are 
so few spores — and thi re immature — that the metachromatism 
observed should be noted with some skepticism for the time being ; 
the material did not reveal clamp conections, but is was not enough 
and not in good enongh condition for anatomical study to exelude 
the possibility of irregular occurrence of clamp connections. The 
éolor of the spore print is indicated as green or olive by Boedijn as 
well as by Peteh, the only authors who haye published on this 
fungus from detailed personal knowledge of the fresh fungus. The 
indications of purple brown spores may be based on a discoloration 
phenomenon comparable to what is known in Melanophyllum, or else 
it may be based on imprints of the lamellae on white paper caused 
by the autoxidation (the flesh reddens when touched) of the cell sap. 
In the latter case — and this alternative appears to be more proba- 
ble — the indication of purple brown spores must be considered as 
a plain misstatement. If, in the end, all these questions are answered 
ina way to suggest identity of these characters in both Chlorophyllun 
and Clarkeinda, the problem of separation will indeed become a diffi- 









matism in eresyl blue. The 
but the type specimens 






































cult one, 

Otherwise, this genus is well separated from all other agi 
the tribus Lencocoprineae as well as in other groups. 

State of knowledge: ‘The work previously done on the only repre 
sentative of this genus by Peteh, Boedijn, and Singer makes it abso- 
lntely certain that Olarkeinda belongs in the Agaricaceae, and is 
closest to Chlorophyllum. On the information still lacking, see the 
preceding paragraph. 

Practical importance : None. 


ies, in 





SPECIES 





©. trachodes (Berk.) Sing. (Agarieus, Berk.; Chitoniella, Peteh ; 
Agaricus pedilia Berk. & Br.; Chitonia, Sace.; Clarkeinda, 0. Kuntze; 
Agaricus poderes Berk. & Br.; Chitonia, Sace.; Clarkeinda, 0. 
Kuntze; Chitoniella, Henn.). 
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81. CHLOROPHYLLUM Massec 
Kew Bult. for 1898, 135. 1898. 


Type species: C. esculentum Mass. [C. molybdites (Meyer ex Fr.) 
Mass.}. 

Characters : Those of the tribus; habit of the carpophores similar 
to that of the species of Macrolepiota ; pileus scaly ; epicutis consist- 
ing of a palisade of erect hyphae on the dise, the palisade soon 
broken and fasciculate-twisted on the margin, or disappearing from 
the margin inward; lamellae usually becoming green in age, quite 
free and remote from the stipe; spore print green (various shades, 
not constant *), or more rarely «colonial buff» (Ridgway); spores 
smovth with thick, complex wall and colorable with cresyl blue in 
all their parts (therefore indistinctly metachromatic in fresh or 
recently dried material), with broad germ pore, with an intermem- 
branal space visible in phloxine mounts, large; eystidia none on the 
sides of the lamellae; cheilocystidia present; hymenophoral trama 
almost regular becoming irregular with age; stipe elogante (longer 
than the diameter of the stipe in most individual carpophores), with 
# bulb at the base, without a cup-shaped volva, with movable annu- 
lus which is somewhat fixed in youth but becomes free on drying, 
and is complex as in Macrolepiota ; context inclined to redden when 
bruised, containing a poisonous matter ; hyphae nonamyloid, without 
clamp connections. Mostly on rich soil. 

Development of the carpophores : Hemiangiocarpous. 

Area: Tropical America, Oceania, Asia, north to North America 
(New York and Michigan), south to Buenos Aires. 

Limits : See under Macrolepiota, Leucoagaricus, and Clarkeinda, 

State of knowledge: A complete study of this species has been 
made by Singer (Mick. Ae. Se. Pap. 32: 137. 1947), It will probably 
be possible to distinguish several races whithin this species according 
to the intensity of the reddening, the exact tone of the spore print, 
perhaps also according to physiological characters, such as the 
amount of poisonous matter present in the fruiting bodies. It is 
improbable, however, that these characters will coincide with 





‘ ‘The spore print of the original material on which Lepiota Morgani Peck 
‘was based, is now presorved at the Farlow Herbarium, and has faded to « powdered 
gold» (Maerz & Paul). 
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geographic races since there is an abundance of variation at a single 
locality. 

Practical importance : This species is poisonous in North America 
and the Philippines. It has been reported as edible in South America 
in one instance, but this indication must be accepted with caution. 


SPECIES 


C. molybdites (Meyer ex Fr.) Mass. [Leucocoprinus, Pat.; Lepiota, 
Sace.; Agaricus guadelupensis Pat. ; Lepiota Morgani (Peck) Sace.]. 


82. MACROLEPIOTA Sing. 
Pap. Mieh, Acad, Se. 32: 141. 1946 (publ, 1948). 


Type species : M, procera (Scop. ex Fr.) Sing. 


Syn. + Leucoooprinus subgenus Eu-Lewcocoprinus Loequin, Bull. Soc, Linn, Lyow 
14: 30, 1945. 





Characters: ‘Chose of the tribus; spore print pure white in all 
species known; spores distinctly and strongly metachromatic in 
cresy! blue, and not uniformly deep blue under any circumstances, 
with a broad germ pore, smooth, very voluminous (above 10 y. in 
length and sometimes reaching 25); cystidia none on the sides of 
the lamellae ; pileus scaly, more rarely merely granulose, but smooth 
on the dise («calotte») which has a cuticle made up by a palisade 
of long, usually straight elements (sometimes, however, the palisade 
becomes appressed with repent bunches of more or less agglatinate 
hyphae); annulus movable, consisting of hyphae with clamp con- 
nections (at least in normal, i.e. heterothallie individuals); volva 
initially present but indistinct, and not persistent. On the soil in and 
outside the woods. 

Development of the carpophores : Hemiangiocarpous. 
Almost cosmopolitan. 
Some authors still call all the Agaricaceae either Lepiota 
or Agaricus. In this delimitation, the genus Lepiota would be of 
enormous size, and would contain the most extreme elements. In this 
regard, the situation is much like that in the boletes before they were 
revised. Heim and Romagnesi recognize both this genus (under the 
name Leucocoprinus) and Hiatula (i. e. Leucocoprinus) in addition to 
Lepiota, These authors leave Chlorophyllum in Macrolopiota (or as., 
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they call the latter: — Leucocoprinus) because of the similarity of 
the macroscopical characters as well as most microscopical characters. 
However, the spore print is different in the two genera, a character 
which in itself unless accompanied by other correlated characters 
would be insufficient to separate Chlorophyllum on a generic basis. 
‘Phe author (1939) also agreed to this point of view. But, since then, 
the correlated characters have come to the attention of the taxo- 
nomists, viz. the absence of clamp connections, the poisonous proper- 
ties, and the different behavior of the spores in a mount first stained 
with cresyl blue and then with phloxine whereby an intramembran 

al space remains pink while a strong solution of cresyl] blue alone 
dyes the spores so deeply blue that no distinct metachromatism can 
be observed. This may be due to some oily contents that are perhaps 
also responsible for the spore color on white paper and the greenish 
color of the mature hymenophore. All these characters of Chlorophyl- 
lum distinguish it from Macrolepiota. One may also add the predomi- 
nantly tropical and subtropical distribution of Chlorophyllum as 
compared with the cosmopolitan but predominantly temperate dis- 
tribution of Macrolepiota. Leucogaricus differs from Maerolepiota in 
the absence of clamps, in addition to a few minor characters, mainly 
those of the surface of the pileus and the size of the spores. 

State of knowledge : This genus has frequently been studied by my- 
cologists, among others by Locquin who has published several inter- 
esting facts on the whole tribus. However, the genus has never been 
monographed in the trae sense of the word, and the determination 
of the species is still not easy. The most important species of the 
northern temperate zone are comparatively well known, especially 
the type species. Locquin has added a few species to those previously 
known but it is doubtful whether or not the reddening of the context 
is actually a constant character. The author has studied a very large 
collection of Leucoagaricus Badhamii from a greenhouse in Massa- 
chussetts; some of the carpophores — all equally fresh — stained 
strongly, others were absolutely unchanging on exposure, while still 
another group showed slight discoloration. As the usual chemical 
reactions which are ordinarily as charasteristic for this species as is 
the reddening of the context, have proved to be entirely parallel to 
the reaction induced by the oxygen of the air, the author concluded 
that had these specimens been collected in small number and at 
different locations in the open country, they may have been split 
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scription of new species mainly on the basis of the characters of 
autoxidation in Leucocoprineae is at least subject to skepticism, 
and the author does not accept this character as a basic one for the 
subdivision of the genera of the Leucocoprineae. On the other hand, 
there are undoubtedly many more species in existence than the four 
indicated below. In the steppes of the Altai Mts., a species occurs 
which is apparently undescribed, but is one of the leading fungus 
species in this kind of environment. Many described species which 
are preserved in various herbaria have not yet been restudied, 
and it is very probable that some of them will be transferred to 
Macrolepiota as soon as careful type studies show that they have 
«lamp connections. 

Practical importance : All species of Macrolepiota tested thus far 
have been found to be edible, Some are first-rate mushrooms that are 
highly priced in the European, Asiatic and African markets, especial- 
ly M. procera. ‘Chey have not yet: been grown in mushroom houses. 
‘They all fruit with great regularity at the same places year after year 
in spite of the fact that they are not mycorrhizal. 


SPECIES 


M. procera (Scop. ex Fr.) Sing. (Lepiota, Quél.; Leucocoprinus, 
Pat.); M. mastoidea (Fr.) Sing. (Lepiota, Quél. ; Leucocoprinus, Sing. 
1939) ; M. rachodes ( Vitt.) Sing. (Lepiota, Quél. ; Leucocoprinus, Pat.); 
M. kerandi (Speg.) Sing. (Lepiota, Speg.); M. bonaerensis (Speg.) 
Sing. (Agaricus, Speg.); probably also Leucocoprinus naucinus sensu 
Loequin non al. and Agaricus (Lepiota) platensis Speg. 


KY TO THR SPECIES 


In view of the situation commented on in the paragraph on the state of knowl- 
edge, the publication of a new key to the species of this genus seems to be 
anadvisable. The reader is referred to the existing keys by Lange (Flora Aga- 
ricina Danica 1: 21, 1935), Kithuer (Bull. Soc. Myc. Fr. 52: 195. 1936), and 
Locquin (Bull, Soo. Linn. Lyon, 14: 30. 1945). These keys are intended for 
the European species, but many non-European species can be determined by 





asing them. 
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83. LEUCOAGARICUS (Locquin) Sing. 
Sydowia 2: 35. 1948, 


Type species : Leucoagaricus macrorhizus (Locquin) Sing. 


Syn. + Lencocoprinus subgenus Leucoagaricus Locquin, Bull. Soc. Linn. 12: 92. 
1943. 


Characters : Those of the tribus ; spores in print pure white, sordid 
cream color, or pink; under the microscope usually small, i.e, below 
10» in length, only in one species gigantic (L. excoriatus) ; with 
narrow and moderately distinct to broad and very distinct germ pore, 
with distinctly pluristratous wall which is either smooth, or orna- 
mented with nail-shaped or warty to reticulate (exosporial) excres- 
cences, always metachromatic in cresyl blue, and not strongly deep 
blue everywhere as in Chlorophyllum ; hyphae without clamp connec- 
tions, nonamyloid; annulus fixed, finally becoming movable or re- 
maining fixed ; surface of the pilens either sealy, or even, or fibrillose, 
pubescent or glabrous, sometimes with strongly excoriate margin (i. e. 
outer portion ot the pileus strongly lacerate); volva none in the 
species studied. On the soil, on dung, on tan, on sawdust, on decayed 
wood, in and outside the woods. 

Developement of the carpophores : Hemiangiocarpous. 

Area: Almost cosmopolitan, but with an outstanding display of 
forms and individuals in tropical America, 

Limits: This genus is intermediate between Macrolepiota and 
Leucocoprinus. It has the fleshier pileus and the habit of Macrolepiota 
and the clampless hyphae of Leucocoprinus. Some species such as L. 
naucinus and L. excoriatus, also L. Badhamii, are close to Macrole- 
piota (but clampless), whereas L. meleagris with its short-suleate 
margin was once transferred to Leucocoprinus, (or rather Hiatula 
in the nomenclature adopted from Heim & Romagnesi) by Singer 
(1936) before the group Leucoagaricus had been proposed by Loequin. 
At the same time, the larger species were usually considered as con- 
generic with the species of Macrolepiota. However, it would undoubt- 
edly be very difficult to maintain Macrolepiota and Leucocoprinus 
as independent genera unless the group of species intermediate be- 
tween them, viz. Leucoagaricus, is admitted on the same level. The 
separation of Leucoagaricus from Macrolepiota and Leucocoprinus is 
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also some other characters which are not usual in Macrolepiota. They 
either have excoriated rather than scaly pileus, or they have the 
annulus not movable, or simple and fugacius instead of movable, 
double and persistent, or else they have the spores much smaller 
than in typical Macrolepiotae, or the surface of the pileus is smooth 
and glabrous to finely pubescent or fibrillose, or they lack the volva 
in the primordia. Usually several, but at least one of these aberrant 
characters is correlated with the lack of the clamp connections, 
Unfortunately, the clamp connections, the most decisive character, 
are not always easy to observe in Macrolepiota, and consequently, 
the statement that clamp connections are present or absent, must 
be based on very careful and time-consuming observations. In Leu- 
coagaricus, so-called false clamps are occasionally observed, and 
muy cause misinterpretations, and, on the other hand, one will always 
find a few clampless septa in any tissue of the species of Macrole- 
piota. Also, the covering layers are often clampless in ortherwise 
clamp-bearing species of Macrolepiota. It is therefore specified that 
the velar tissue must be examined ; especially the cotton-like inner 
portion of the annulus is apt to give more conclusive results than 
other portions of the tissue. In spite of these technical complications, 
the character as such is dependable and sharp — either positive or 
negative. It is here preferred to the characters emphasized by Loc- 
quin because Leucoagaricus Badhamii (considered as Macrolepiota by 
that author) and L. meleagris (Leucoagaricus, sect. Anomalae) are 80 
closely related that they are even considered as identical by some 
authors, e. gr. Ricken, yet, in Loequin’s arrangement, they are in 
different subgenera (or genera). In Locquin’s Naueini one can find 
all characters known in Leucoagaricus, and Locquin mentions their 
«transitional » position. In the anthor’s opinion, they belong in Leu- 
coagaricus, as emended here, excepting probably the Macrolepiote 
called Leucocoprinus naucinus by Locquin, but this species is not what 
the majority of the authors, including Fries, used to call Lepiota nau- 
cina, at least judging from the specimens and descriptions available. 

‘The separation of Leucoagaricus from Leucocoprinus is somewhat 
more complicated. 

In fact, some species of Leucoagaricus, e. gr. L. meleagris, have sul- 
cate margins as has been mentioned above, and this fact makes the 
differentiation on this basis quantitative rather than qualitative with 
several possibilities as to where to put the delimiting line. However, 
it appears that it would not be correct to separate the species with 
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reddening context or those staining yellow, from the other Leucoa- 
garici characterized by such phenomena of antoxidation, and conse- 
quently, the line between Leucoagaricus and Leucocoprinus should 
be drawn so as to leave L. meleagris in the same genus as L. Badha- 
mii, Leucocoprinus is therefore defined as having a suleate pileus not 
merely in the external zone of the margin but all over a substantial 
part of the surface of the pileus, and the pileus must be membrana- 
ceous everywhere instead of fleshy in the center. 

Buller’s investigations on the hymenia of the agaries may eventu- 
ally turn out to offer the best way of distinction between Leucoaga- 
ricus and Leucocoprinus. He states that the large species of the group 
M. procerus have hymenia of the Panacolus-subtype, i.e. a subtype of 
the aequihymeniiferous type where the basidia are monomorphous, 
the pseudoparaphyses not well developed, and the spores maturing in 
areas alternating with other areas where the basidia are not yet spor 
rulating. In dark-spored agarics, this arrangement causes a marbled 
appearance which also appears in the hymenium if first treated with 
iodine, preferably by Gilbert’s * method, or, if very thin sections 
are made slicing off the hymenium of one side of the lamella, by using 
Melzer’s reagent on the white-spored agarics with amyloid or pseudo 
amyloid spores, This same result was obtained by the author when 
fresh material of Leucoagaricus excoriatus and L. rubrotinctus were 
checked. In Leucocoprinus however, Buller indicated the occurrent 
of the Psathyrella-subtype (Leucocoprinus cepaestipes). The author 
found tri- to tetramorphous basidia and a short sporulating period 
in some of the tropical yellow Leucocoprini in Florida. It may be as- 
sumed that all Leucoagarici belong to the Panacolus-subtype, and 
all Leucocoprini to the Psathyrella-subtype. However, it would be 
preferable to check on this character further by examining the hyme- 
nophoral structure of all Leucoagarici and all Leucocoprini before 
this character is emphasized as the main microscopical distinction 
between che two genera. 

‘The genus Chlorophyllum can be distinguished from Leucoagaricus 
by its external characters which are all more like those of Macrole- 
piota excepting the green spore print which, however, may also be 
ochraceous at times; microscopically, the behavior of the spores in 
cresyl blue and their large size which is comparable only to the size 








‘** Giupert, E. J., Emploi des vapeurs diode en mycologie. Bull. Soe. Myc. Fr. 
45: 141-144, 1929. 
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of the spores of Leucoagaricus excoriatus (but the latter has white 
spore print), distinguish Clorophyllum from Leucoagaricus. 

Though it may appear to be difficult for those who are used to 
simpler methods, to distinguish the genus Leucoagaricus on the basis 
of the absence of clamp connections and the presence of the meta- 
chromatism in the spores, the author’s experience points at a possi- 
Dility of recognizing the genus Leucoagaricus right in the field. The 
habit of the carpophores is characteristic because of the shorter stipe 
which — as the name seems to suggest — tends to make these fungi 
appear like light-spored Agarici. 

State of knowledge : Most species entering this genus were either 
little known or not known at all, even a very few years ago. Since 
then, the author has studied the types of several so-called Lepiotae, 
and many of these were found to be congeneric with the type species 
of Leocoagaricus, a Enropean species studied by the author at the 
same time and compared with the additional species transferred here 
to this genus. Though it cannot be claimed that the majority of 
species that will goto Leucoagarieus in the end, ae known at present, 
our knowledge is satisfatory now in the sense that it is apt to provide 
a general understanding of the outlines of this genus. On the basis 
of the type studies carried out thus far, nine species are now admi 
ted in the genus Leucoagaricus, and according to the investigations 
and descriptions by other authors about an equal number can be 
added with confidence. The chemical characters as well as more detail: 
ed anatocomical data, and also further type studies especially in the 
American tropics will reveal many more species which will be trans- 
ferred to Leucoagaricus before long. 

Practical importance : This genus, in contrast to Macrolepiota, does 
not contain important edible mushrooms, but, on the contrary, many 
of the species have repeatedly and perhaps justly been suspected to 
cause ill effects when used as food. Locquin has recently confirmed 
that the true Z. Badhamii is inoffensive, even edible, yet, other 
species will still be suspected as long as they are not all tested 
after exact identification. It seems that some of the African species 
are actually poisonous. 








SPECIES 


Sect. 1. MACROSPORI Sing. (1948) Spores 12-16 a large; pileus 
not bright colored; context and spores not darkening; annulus eventu- 
ally becoming movable. 
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T, excoriatus (Schaef. ex Fr.) Sing. (Lepiota, Quél.; Leucocoprinus, 





Sect. 2. ANOMALI Locquin (1945). Spores medium sized; pileus 
scaly; coutext reddening or staining yellow, or both; spore print 
usually white; annulus eventually becoming movable. 

‘Type species : I. meleagris (Sow. ex Fr.) Sing. 

Aside from the type especies, some other species closely related 
to it, enter this section. However, the author prefers to refrain from 
naming them since their status as well as their nomenclature do not 
appear to be finally settled. 

Sect. 3 TYPICI Locquin (1945). Not combining the characters of 
sect. 1, or those of sect. 2, and pileus not bright colored as in sect. 4, 

‘Type species : L. macrorhizus (Locquin) Sing. 

LL, macrorhizus (Locquin) Sing. (Leucocoprinus, Locquin) ; L. sublit- 
toralis (Kiihner) Sing. (Lepiota, Kuhner); also L. inanthinofuscus 
(Locquin) according to Locquin. 

Sec. 4. RUBROTINCTI Sing. (1948) Pileus bright colored at least 
on the dise and scales; endosporium of the spores sometimes indis- 
tinct and very faint in cresyl blue, perisporium often very strongly 
developed and in two species forming a distinct persistent ornamen- 
tation; context unchanging; spore print usually white, Mostly 
American and tropical species. 

Type species : L. rubrotinctus (Peck) Sing. 

L, rubvotinetus (Peck) Sing (Lepiota, Peck); L. rubrosquamosus 
(Rick) Sing. (Lepiota, Rick); DL. olivaceus (Kauffman) Sing. (Lepiota, 
Kauffman); TL. oliraceomamillatus (Rick) Sing. (Lepiota, Rick); D. 
confusus (Rick) Sing. (Lepiota, Rick). 












KRY TO TUR SPECIES 





A. Spores gigantic : 12-16 long. 1, exeoriatus 
A. Spores smaller. 
B. Pilens scaly, at least in the outer part of the pileus. 

C. At least a majority of the specimens of a population stain yellow oF 
red or both when tonched or brnised ; seales and dise rarely not 
brown. L. meleagris and allied species 

©. Context unchanging or almost; color of the seales and dise of the 
pileus usually red, pink, orange, or olive color. 

D. Spores with a reticulation formed by a layer of the spore wall 
which is deep violetin eresy! blue ; epicutis hymeniform, its ele- 
ments balloon-shaped. LE. rubrosquamosus 

D. Spores smooth, and if there is a distinct outer layer, it is close 
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ly attached to the episporium and ean be seen only in eresyl 
blue where it is deep violet. 
Lamellae white ; North America 

L, olivaceus, and olive forms of L. rubrotinetus 
(pro- 








Lamellae yellowish orange ; South American speci 
bably also some African species keying out here). 
L. olicaccomamiltatus and L. confusus 
B. Pileus naked and g ceons, or pulverutent, or fibrillose. 
F. A majority of the specimens in a population turning yellow or 
hrown ; spores often pinkish in pri 











rons, OF Se 











L, naucinus and allied species 
F. Context unchanging. 
G, Pilens brownish, silky-fibrillose ; stipe with pseudorhiza, 
L, macrorhizus 
e or whitish, 
ovable 


G, Pileus at least in the beginning whi 
H. Ann 






1s eventually hecoming 





(seo L, naucinus att.) 
H, Annnlus remaining fixed to the stipe, infundibuliform, 
L, sublittoratis 


S4. LEUCOCOPRINUS Pat. 


Bull, Soc, Myc. Br. 43 26, 1888. 





Type species : 1. flavipes 


Syn. Mastocephalus Batt, ex O, Kantze, Ree. Gen. PL 2: 85 
? Hiatula (Fr.) Mont., Ann. Se. Nat, 1V.1: 107. 1854 ( 
Hiatula sensu Heim & Rom, (1984) ; Singer (1936). 

t Leplomyces Mont., Sylt. Cryptog., p. 128. 181 


1891. 
< sensu originali) ; 











Characters : Those of the tribus; habit of the carpophores much 
like that of the thinner Coprini, a substantial portion of the pileus, 
at least the marginal half radially split and suleate-pectinate, with 
very thin context even in the inner half; epicutis of the pileus 
formed by a mixture of different types of cells and hyphae, not by a 
homogeneous palisade, also not by a hymenium; lamellae thin and 
Soft, sometimes subdeliquescent ; spore print pure white to yellowish ; 
Spores with more or less distinet germ pore, endosporium always 
metachromatically colored when dyed with cresyl blue, non-orna- 
mented, without suprahilar applanation or depression, or with an 
indistinct applanation; cystidia either absent, or not numerous on 
the sides of the lamellae; cheilocystidia usually numerous; clamp 
connections usually absent ; tissue nonamyloid ; hymenophoral trama 
more or less reeular: stipe u: 








nally with an annulus which is usually 
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movable at least in age: cup-shaped volya none. On the earth or on 
various hosts. 

Development of the carpophores : Probably always hemiangiocar- 
pous. 

Area: Warmer part of the American continent, common in the 
tropics of both hemispheres, also often found spontaneously growing 
in greenhouses. 

Limits: As for the delimitation of this genus from Leucoagaricus, 
see there. The other genera of the Leucocoprinaceae are clearly sepa- 
rated by the characters indicated in the key. The rare cases where 
some clamp connections have been observed in Leucocoprinus should 
not cause any difficulties because the only other genus with clamp 
connections, Macrolepiota, is vastly different in the habit of the carpo- 
phores. Besides, the author has never found any clamps in any 
species, except one, later (1943) reported as Hiatula lutea. This is 
probably exceptional. 

State of knowledge: his genus has never been studied mono: 
graphically. Some authors have treated it as an appendix to essays 
on Lepiota — yet most of the species macroscopically similar to Leuco- 
coprinus or Hiatula, have never been subjected to serious type studies 
until a number of them were taken up by the author in preparation 
for the present work. Nine species have been admitted. 

Practical importance : At least one of the yellow species is violently 
poisonous. 









SPECIES 


L, luteus (Sow. ex Seer.) Locquin |Hiatula, Sing. 1943 ; Lepio- 
#a, Godtrin; Agaricus cepaestipes luteus Secr.; Lepiota flammula 
(A. & 8. ex aut.) Gillet; Agaricus flos-sulphuris Scbnizlein]; P. ce- 
paestipes (Sow. ex Fr.) Pat, sensu str. (Lepiota, Quél. ; Hiatula, Heim 
& Romagnesi); L. lilacinogranulosus (Henn.) Locquin (Lepiota, Henn.; 
Hiatula cepaestipes var. lilacinogranulosa Heim & Romagnesi) ; L. 
Magnusianus (Henn, apud Rab,) Sing. (Hiatula Sing. 1943; Lepiota, 
Henn. apud Rab.) ; L. Brebissonnii (Godley) Locquin (Lepiota, Godey + 
Hiatula, Sing. 1943); L. fragilissimus (Berk. & Rav.) Pat. (Lepiota 
liemophora Berk. & Br.); L. denudatus (Rab.) Sing. (Agaricus, Rab. ; 
Lepiota, Sace.; Lepiota Guéguenii Sace. & Tray. ; Lepiota Boudieri 
Guéguen non Bres.); £. melanoloma (Sing.) Sing. (Hiatula, Sing.) > 

i aieaagial renee ee age fi 
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KRY TO TINE SPECIES 


‘The species indicated above are all specifically differeut from each other, and 
a comparison with the original material and diagnoses will lead to reliable 
identifications. However, considering the large number of species not yet 
studied, the author cannot publish a key at the present time. 


GENERA INCOMPLETELY KNOWN 


Hiatula (Br.) Mont., Ann. Se. Nat. 1V, 1; 107, 1854. « Pileus very 
thin, without cuticle, formed by the interlamellar hypophyllous t 
sue (¢ dorsis lamellarum junctis formatus) asin the thinnest Coprini, 
but not deliquescent, and spores white.» Fries, Nov. Symb., p. 27, 
Hiatula, subgenus Agarici (1851). The type species is Agaricus 
(Hiatula) Benzonii Fr. This as well as the other species cited by 
Fries is too incompletely known to be interpreted with certainty. 
Fries has not left any specimens at Upsala, and the published draw- 
ings were made later from material that he received from greenhouses 
in Europe, and believed to be the same species (which is very 
doubtful) ; other material was later determined by Fries but the only 
authentic specimens in existence are those sent to Fries by Oude- 
mans, and these are according to Oort (Meded. Ned. Myc. Ver. 16-17: 
249, 1928) close to Pseudocoprinus cepaestipes, but do not correspond 
to the description, and the illustrations by Fries and Gonnermann & 
Rabenhorst since they have a scaly pileus and an annulus. Conse- 
quently, there must have been additional material seen and deter- 
mined by Fries which ot be located at present, and whieh has 
probably been lost. Under these circumstance, the author does not 
think it possible to maintain the genus Hiatula in the sense of Heim 
and Romagnesi (also the sense of Singer 1936, 1943). Since in spite 
of Dr. Nannfeldt’s cooperation nothing more conclusive could be 
found out about the type of Hiatula, Hiatula in the sense of Heim & 
Romagnesi — unless conserved — will not stand up against the 
genus Leucocoprinus as here admitted in preference to Hiatula. Hia- 
tula is a genus without much practical importance, and the number 
of combinations made in that genus is not large. It can be foreseen 
that the conservation of Hiatula in the sense of Heim & Romaguesi 
(= Leucocoprinus) would hardly find a majority in a Botanical Con- 
gress; on the other hand, the problem is complicated by the exis- 
tence of the genus Leptomyces Mont. It is quite possible that mate- 



































426 LILLOA XXII (1949) 


rial of the latter will be found at Paris, and if determinable, it might 
upset any arrangement made in regard to Hiatula. 

It is worth mentioning that the only material of Hiatula Benzonii 
ever distributed is that published by Rick. This material is sterile. 
It is evidently a sterile form of some Coprinus. It seems to the author 
that this is also the most probable solation of the whole problem. 
Fries has probably not seen a spore print of any of these Hiatulae, 
perhaps not even dried specimens but merely drawings. In spite of 
the fact that he says « sporidia alba », all he noticed was the whitish 
color of the lamellae, This whitish color can very well be explained 
by sterility of the Coprini that were the subject of Fries’ early 
publications on Hiatula, Later on, he probably confused them with 
various agarics, among others the genus Leucocoprinus. 

Hiatula should be entered in the list of genera dubia — unless, 
quite unexpectedly, type material can be uncovered somewhere in 
Europe (perhaps im Denmark ? — Benzon was a Dane). 

Leptomyces Mont., Syll. Gen. Spec. Orypt., p. 128. 1856. « Carpo- 
phore very thin-membranous, transparent ; lamellae very thin, close, 
free; trama none; stipe fistulose, glabrous, smooth, separable from 
the pileus; spores white, transparent, very numerous, stuffed with 
a nucleus (oil drop t); wood-inhabiting fungi». Montagne. The type 
species is L. lignifragus (Mont.) Mont. from French Guyana (Leprieur, 
n° 985). Unless this material is reexamined, no positive conclusions 
can be made. It has been suspected —by Montagne as well as by 
others — that Leptomyces is the same as Hiatula. If Hiatula isa 
sterile form of a Coprinus sp. then, Leptomyces is definitely different 
from it since Montagne has seen « very numerous» spores and de- 
scribed them. However, the description of the striation of the pileus 
is not suggestive of Leucocoprinus, and unless the type specimen — 
if preserved — shows that the description is not adequate, Leptomy- 
ces cannot replace Leucocoprinus, This is one of the cases in generic 
taxonomy where further type studies may clear up an obscure situ- 
ation, or else prove that Leptomyces, and Hiatula, are permanently 
dubious genera. - 

Lepiotella Rick, Lilloa 2: 251. 1938, non (Gilbert) Gilbert ex Kiib- 
ner & Maire (1934). « Stipe with differentiated volva and persistent 
annulus ; lamellae remote ; consistency not fleshy but cottony-soft. > 
Rick. The type is Z. brunnea Rick from Brazil with radially fibrous 
and squarrulose, umbonate, large pileus, and narrow, white lamellae; 
tha attna txeanaasrees and mackie’. the annnina eown and morabli 
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the spores were not observed. From this description there seems to 
be little doubt but that it refers to the Leucocoprincae; on the other 
hand, it is impossible to tell whether or not it deserves generic rank. 
It is probable that the type is a young carpophore with the volva 
still intact, and the spores not yet formed. It may then be an extreme 
form of Clarkeinda, Macrolepiota, or Leucoagaricus. Under these cir- 
cumstances, it would be unwise to create a nomen novam for this 
genus which isa homonym by four years, if Gilbert's claim in Kihner 
& Maire is recognized asa new statns of Gilbert’s subgenus of 1918; 
otherwise by two years, since Gilbert’s claim was accepted by Singer 
(1936). 

Schinzinia Fayod, Verk. Bot. Ver. Brandenburg 31; 227. 1890. 
«Characters of Pluteus but with tough consistency >. Fayod, The 
type species is 8, pustulosa Fayod from Kast Africa. The abbreviated 
description above does not give an impression of the affinities of 
this species. The good figures published by Fayod (I. ¢, pl. 3) leave 
no doubt but that this isa genus of the Leucocoprineae since the 
thick-walled spores have a germ pore, However, there is no indication 
‘on the clamp connections, and besides the metachromatism of the 
spore wall in eresy] blue is not known, Even so, the genus Sckinzinia 
might be recognized as valid were it not for the fact that the material 
comes from an exotie region where it had been collected by a non- 
mycologist. The movable annulus of the Leucocoprineae tends to fall 
‘off dried specimens, and it is almost probable that Schinzinia is just 
such a mutilated Macrolepiota or more probably Leucoagarieus. 
Africa is very rich in species of Leucocoprineae, some of them with 
pink spores. Unless more good material from the type locality is 
examined, it is felt that Schinzinia should not be admitted on the 
same level as Macrolepiota and Lencoagaricus, 





Tribus AGARICEAE Pat. 


Hym. Kur., p. 75. 1887 (ut Agarieés) ; Henn. in Engl. & Pr., Nai 
1"; 280, 1898; sensu str. Konr. & Manbl., Je. Sel. Fung. 6 





PA. 
1924, 





Type genus : Agaricus L, ex Fr. sensu stricto Karst. 





Syn. Psalioteae Fas., Ann. Se. Nat., Bot. VII. 9: 352. 1889 (ut Psalliotés) ; 
R. Maire, Publ. Junt, . Barcelona 1933 : 83. 1933, 
Psatiotoideae (subfam, Coprinacearum) Sing. Ann. Mycol. 34: 340. 1936. 





Characters: Spores with complex walls which are neither dis- 
tinetly psendoamyloid, nor amyloid; with or without germ pore, 
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always strongly colored when debydrated (often changing from green 
to brownish purple) or brownish purple to sepia in fresh condition, 
the walls sometimes heterogeneous and appearing punctate ; always 
more or less colored under the microscope, and never white, cream 
color, or pale pink in print; volva sometimes well developed and 
cup-shaped-saceate, or else forming an annalar volva nearthe marginal 
veil or attached to it, or else volva too thin to be persistent and 
showing in adult specimens. 

Note: ‘This tribus corresponds to the genus Psalliota of the older 
authors. 





KEY 10 THE GENERA 


A, Pilous without a cellular epicutis ; spores neither punctolate nor subangular 
to nodose ; hyphae usually without clamp connec 
to olive. 

B, Cheilocystidia none, or vesiculose ; spores usually not visibly psendo- 
amsloid ; print not « burnt umber » (Maerz & Paul). 85. Agaricus 
B. Cheilocystidia elongate, conspicuous ; spores pseudoamyloid ; print 
«burnt amber », (see Lepiota, p, 439, 441) 

A. Pileus with a distinct epithelium ; spores vither panctulate or snbangular to 
nodose (as in [nocybe) ; hyphae usually with clamp connections ; spore print 
sometimes green to olive. 

©. Spore print initially green to olive, becoming purple or brownish purple 
by dehydration ; spores punetulate, rather pale colored under the micro- 
scope, not subangular to nodos 87. Metanophyllum 
©. Spore print never green to olive ; spores perfectly smooth but subangular 

or nodose in outline, deep colored under the microscope. 
86. Cystoagaricur 








ns ; Spore print never green 














S85. AGARICUS L. ex Fr. 


- 1821, em. Karst. Bidr. Finl. Nat. Folk 32: xxv. 187% 





Syst. Mycol. 1: 
‘Type species : Agaricus campestris L. ex Fr. 


Syn. : Pratella (Pers. ex) 8. F. Gray, Nat. Arr. Brit. Pl. 
Poalliota (Fr.) Quél., Champ. Jura Vosg., p. 139. 1872-73. 





Characters : Habit of earpophores pluteoid, reminiscent of Leuco- 
agaricus ; pileus naked or sqnamose, also with pyramidal or areolate 
warts, or smooth, dry, white or colored; epicutis not cellular; most 
frequently consisting of appressed, elongate hyphae, or of fragments 
of a palisade; hymenophore lamellate; lamellae free but not with a 
collarium, eventually deep colored because of the attached spores; 
spore print purplish brown to «sepia » (Séguy): spores brown under 





K. Suseen, The « Agaricales » (Agaricaceae) 429 





the microscope, smooth, with compound wall which is not visibly 
psendoamyloid, with distinct or rather indistinct germ pore, more 
often rather small than large (i, e. rarely larger than 10); basidia 
normal in all regards, but often consistently 2-spored, rather small; 
eystidia none excepting the cheilocystidia which are moderately 
numerous in some species, and then appear vesiculose or otherwise 
broad, often septate below and pedicellate, becoming obsolete in 
mature dried material in many cases; hymenophoral trama regular 
then irregular; stipe without a cellular covering, usually with a thin- 
membranous fugacious to thick, almost fleshy annulus and some- 
times doubly annulate, and the lower annulus representing a volva 
which is appressed and not cup-shaped near the base; context non- 
amyloid, often changing to reddish when bruised or changing to 
yellow when touched; hyphae usually without clamp connections, 
rarely with clamp connections. On the soil and on dung, on tan, 
humus, anthills ', in and outside the woods. Surfaces and context of 
the carpophores often strongly reacting with the ordinary reagents 
and with a combination («cross reaction ») of anilin and nitric acid. 

Development of the carpophores: Hemiangiocarpous, according to 
Atkinson and Levine. 

Area: Almost cosmopolitan. 

Limits: The spore color and the lack of spherocysts in the cor- 
tical layers define this genus fully. The genus Mieropsalliota Hoebnel 
which was often thought to be like Agaricus, only smaller, has much 
piler, and distinctly pseudoamyloid spores, and can therefore not 
be considered as belonging to the Agariceae. The genus Pilosace is 
doubtful (see p. 436). 

State of I:nowledge: As easy as it ordinarily is to recognize a species 
as belonging to Agaricus, as difficult is the subdivision of the 
genus, and the determination of the species. The enormous variety 
of species as seen in one of the regions richest in Agarici, e. gr. the 
North American prairies, the South American pampas, the Central 
Asiatie steppes, and the lawns and open places in Florida, make it 
very difficult to assemble enough knowledge on each of the species 
to insert it correctly in any natural classification or key. The main 
difficulty is that any natural subdivision of the genus Agaricus 



























1 Judging from the original account which includes a photograph, the often 
cited Rozites gongylopkora Moeller is not a Rozites but an Agaricus sp. The same 
is probably true for another agaric inhabiting anthills, viz. Locellina Mazeuchii 
Speg. (Rev. Mus. La Plata 26: 166. 1921). 
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must at least partly rely on characters that are visible only in frestt 
material, i. e. chemical reactions of the fresh carpophores, and changes 
in color caused by bruising or touching of the fresh carpophores. 
Even if all the characters of all the species were known, it would 
still be difficult to subdivide Agaricus because the chemical reactions 
are not fally constant, though much more so than the color changes. 
cansed by autoxidation. 

Nevertheless, the author believes that the most natural classifi- 
cation is one based on the data supplied by Schiffer & Moeller (Ann. 
Mycol, 36; 64, 1938), The exact spore measurements for most of the 
type specimens of American Agarici by A. H. Smith will also be 
a valuable help for future monographic studies. It must be hoped 
that future work will reveal additional rel eters because 
dered as deci ther diffienlt to 
state, or inconstant, or merely too few. At present, only 20 species 
are admitted. 

Practical importance : This state of taxonomic knowledge of the 
genus Agaricus is regrettable inasmuch as the genus is of economic 
importance. Only two species are supposed to be slightly poisonous 
at times (A. silvicola, A. eanthoderma); all others edible, and 
range from excellent to fair in food value. Some have been grown 









the characters now cons 

















commercially, ¢. gr. A. bisporus (most widely used by commercial 
growers), A. Ditorquis, A. arvensis, and others. ‘The most important 
edible mushroom in the temperate regions of Europe and North 
America is undonbtely A. bisporus, The produetion of carpophores 
for the food market has become a major industry, at first in France, 
and later in other countries. Now, according to the volume of pro- 
duction, the United States ranks first. Other mushroom growing 
countries are Hungary, Austria, Germany, The Netherlands, Canada, 
Argentina, Australia, and the U.S.S.R. In tropical 
y species whose culture is ¢ 


































countries, this 
species is replaeed by ner because they 
do not need eration (as A. bisporus does). Strangely enough, 
the species replacing A. bisporus in the tropi ‘e not other, tropical 
species of th me genus but rather Volrariella. The « white mush- 
room » is imported to the tropies in cans. 

During the last few years it has become possible to utilize, by the 
application of new methods, all kinds of refuse material left over 
from the mushroom production for the food market, and to extract 
vital industrial products others than food. It remains to be seen 
whether these processes will hold their place in peace time. 
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Aside from the cultivated species, many other species are often 
collected by the inhabitants of various regions. Wild Agarici are 
especially in demand in Europe, all parts of Asia, especially Trans- 
caucasia, Siberia, Indo-China, China, India, Java, Japan, and the 
Philippines. 





SPECIES 


Sect. 1. CAMPESTRES Konr. & Maubl. (1924) em. (Ru/escentes 
Schiff, & Moell, 1938). Context of the pileus reddening on bruising 
or staining brick orange, or unchanging in wounds but becoming 
slightly reddish in age ; spores globose or ovoid-ellipsoid, always glo- 
bose or nearly so in the species with reddening context; anilin oil 
reacting deep reddish brown on the surface of the pileus, or nega- 
tive. Species growing in open places outside the woods. 

Type species : A. campestris L. ex Fr. 

A, campestris L. ex Pr.; A. bisporus (Lange) Sing.  [Psalliota, 
Schiffer & Moeller; Psalliota hortensis (Cooke) W. G. Smith var. 
bispora Lange ; Agaricus hortensis (Cooke) Konr, & Maubl. non Fr.]; 
A, subperonatus (Lange) Sing. [Psalliota hortensis var, subperonata 
Lange; Psalliota subperonata (Lange) ; Lang.; A vaporarius (Pers. ex 
Vitt.) Sehiiffer & Moeller non Otto ex Krombholz; A. campestris B. 
pratensis @ vaporarins Vitt.; Psalliota bivelata Velen. non Agaricus 
bivelatus Peck]; A. Bernardii (Quél.) Sace. ; Agaricus bitorquis (Quél.) 
Sace, [Psalliota, Quél.; Agaricus Rodmanii Peck ; A. campestris var. 
edulis Vitt.; Psalliota campe8tris var. edulis Bres.; Agaricus pero- 
natus Rich. & Roze; Chitonia Pequinii Boudier ; Clarkeinda, Bres. ; 
Agaricus, Konr, & Maubl.; Psalliota edulis (Vitt.) Schiffer & Moel- 
ler; Chitonia, Herrfurth]. Probably also here: A. solidipes Peck, 


and A, urinascens (Schiffer & Moeller) Sing. (Psalliota, Sehiiffer & 
Moeller). 




















"” One can find in all popular articles and botanical text books the erroneous 
name of the cultivated white mushroom is 4. cam- 
pestris, or Psaliota campestris. Some add that the 4-spored basidia of the wild 
white mushroom become 2-spored when the fangus is grown in mushroom 
houses, or cellars. In a careful comparative study of the macroscopical, chemi- 
cal and anatomical characters of 4. campestris and 4. bisporus, the author has 
found these species to be very different, and a 4-spored A. bisporus would be 
near A. subperonatus rather than near 4. campestris. It is doubtful whether the 
true 4, campestris has ever been grown commercially, and it may be expected 
that these facts will at last be acknowledged by botanical writers. 
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Sect. 2. SANGUINOLENTI Schiffer & Moeller (ut sect. Psallio- 
tae, 1938), Characters of section 1 but growing in the woods rather 
than in open places, and combining a slight reaction with anilin oil 
on the context with a strong reaction (slowly dark brown) with the 
same reagent on the surface of the pileus, 

Type species : A, sileaticus Schaeff. ex Seer, sensu Krombholz. 

A, silvations Schaeff. ex Seer. sensu Krombholz [Psalliota, Quél. ; 
liota sanguinaria (Karst. ?) Lange sensu Lange]; 4. haemorrhoi 
darius Schulz, (sensu Lange); A. lanipes (Moeller & Schiffer) Sing. 
(Psalliota, Moeller & Schaeffer); probably also A. Benesii Pilat. 

Sect. 3. ARVENSES Konr. & Maubl. (1924) (Flaventes Schiffer & 
Moeller}, Carpophores tending to become yellowish on pressure but 
nging; surfaces yellow or orange with NaOH or 
ss reaction » (i, e, one streak 
crossed with another 
























sometimes unchi 
KOH; orange red or fire red with « er 
of anilin oil over the surface of the pileus 
streak of concentrated nitric acid; the discoloration appears where 
the two reagents mix). 

Type species : A. arvensis S 

A, arvensis Schaeff. ex 
non Psalliota edulis Se 
A. stramineus (Schiitt foeller) Sing. (Psalliota, Sel 
ler; Psalliota les Roman altz non al.%); 
(Vitt.) Sace. (Pratella flay 
Vitt.); A. abruptibuibus Pee 
if different from the latter, two vi 
rus Schulzer and A, el 











jaeft, ex Fr. 
(Psalliota, Qué 
Pratella edulis 








A. edulis Krombh. 
Gray); 
fer & Moel 
vicola 
. silvicola 
(Psalliota, Qué 
ted species: A. pe 
3 A. projectellus Murr. ; 
A, bambusigenus Berk, & 
nd Psalliota 



















and, 














ensis Ber! 











probably also A. semotus Fr., A. exquisitus Vitt 
dwriuseula Rea. 

. 4, KANTHODERMATEI Sing. (1948). Characters of the 
preceding section but the reaction with anilin oil on the pilens and 
context bright and deep yellow to orange and the «cross reaction » 
negative. 

A, wanthoderma Genevier (Psalliota, Richon & Roze; A 
joloformiens Speg.; Psalliota meleagris J. Schiffer) and its varieties, 
¢. gr. var. lepiotoides Maire, var. obscuratus Maire, var. ammophilus 
(Ménier) Maire. 

Note: Stropharia erocopepla (Berk. & Br.) Sace. and many species 
indicated by Saceardo as Agaricus belong undoubtedly in Agaricus 
but they cannot be inserted in the correet section. 
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KRY TO THE SPECIES 


It is i 
present moment. 


possible to give a workable key to the species of Agaricus at tho 





86. CYSTOAGARICUS Sing. 
Mycologia, 39 : 85. 1947. 


Type species: Cystoagaricus Strobilomyces (Murr.) Sing. 

Characters : Habit of the carpophores pluteoid, much like that of 
the small species of Agaricus, or one of the shaggy species of Agaricus, 
or else collybioid; pigment in the tissues of the cortical layers usnal- 
ly incrusting the hyphal walls, dark or very bright, pileus strongly 
convex or applanate, mealy, or furfuraceons, or squarrose-spinose ; 
uppermost layer of the pileus (velar?) consisting of a dense mass or 
loosely arranged chains of subisodiametrical cells, in other words — 
an epithelium; lamellae free to very narrowly adnexed, ascendant 
or subhorizontal, moderately broad to rather broad; spore print 
brownish fuscons with a purplish tinge, under the microscope dark 
brownish fuscous or purplish fuscous, in KOH medium sometimes 
becoming olive brown, small but sometimes reaching about 10 p, 
with double wall which does not change color in Melzer’s reagent, 
with somewhat indistinct to very broad and distinct germ pore, often 
even truncate, the hilum not projecting but strongly eccentric, 
without suprahilar applanation or depression, with curved-nodose 
or subangular outline at least in a majority of mature spores, some 
what elongate to subisodiametric; basidia normal, small, four-spored ; 
cystidia on the sides of the lamellae none; cheilocystidia pluri- 
cellular consisting of short chains of vesicalose elements which make 
the edge ofthe lamellae heteromorphous; hymenophoral trama regular, 
later subregular, consisting of voluminous elongate elements; sub- 
hymeniam subcellular; stipe central, squarrulose or furfuraceous 
like the pileus, sometimes with annular veil, the furfuraceous or 
squarrulose particles also consisting of spherocysts ; context thin, 
more rarely medium thick; hyphae non-amyloid, with clamp con- 
nections. On wood, and on moist sand ; solitary, gregarious, or subfas- 
cicnlate. 

Development of the carpophores : Unknown. 

Area: Florida, Liberia, and Zanzibar: most probably pantropical. 

Limits: Micropsaliota Hoehnel which may be suspected to be 
congenerie, is actually a synonym of Lepiota as shown by the original 
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specimens preserved at the Hoehnel Herbarium. 
Javanese specimens are paler with a more consistently even outline 
and a distinct pseudoamyloid reaction. The structure of the upper 
layer of the carpophores is suggestive of Psathyrella in both species 
of Cystoagaricus, but in Psathyrella the lamellae are usually more 
broadly adnexed or adnate, and a combination of pseudoparenchy- 
mati veil and septate cheilocystidia of the vesiculose type is never 
observed; in certain forms considered, at present, as species of 
Psathyrella, the spores may appear subangular but their outline is 
different from that observed in Cystoagarieus. In the writer’s opinion, 
Cystoagarieus and Psathyrella ave related only insofar as the families 
to which they belong (Agaricaccae and Coprinaceae) are related with 
each other, 

State of knowledge: Two species are known at present; more will 
probably be discovered in the future, 

Practical importance : None. 


The spores of these 











SPECIES 


C. Strobilomyces (Murr.) Sing. (Nolanea, Murr.) ; C. trisulphuoratis 
(Berk.) Sing. (Agaricus, Berl 





87. MELANOPHYLLUM Vel. 





Ceské Houby, 3: 569. 1921 


Type species : M. Canali Vel. 


Chlorospora Mass., Kew Ball. for 1898, p. 136. 1898, non Spegazzini 
(1891). 

Chlorosperma Murr., Mycologia 1 

Glancospora Rea, Brit. Bas., p. 62, 


Syn. 








Characters : Habit of the carpophores pluteoid, reminiscent of cer- 
tain Lepiotas; pileus and stipe covered with an epithelium (from the 
veil); lamellae free, brightly colored ; spore print blue green, or olive 
to green ( »f Lange’s chart), later often becoming fuscous purple 
by dehydration; spores under the microscope (if taken from dried 
material) subhyaline to rather pale umber-sepia but pigment very 
dilated, more concentrated only in short cylinders perforating the 
episporiumand making the spores appear finely punctulate when the 
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when seen from the hilar end (the longitudinal axis of the spore 
pointing toward the objective) as in Clitopilus ; without suprahilar 
depression (sometimes applanate), without a germ pore, hyaline when 
seen floating singly in water, oblong-ellipsoid to ellipsoid, rarely a 
central or almost central constriction in abnormal spores and then 
often somewhat angular but not with a subangular or wavy-nodose 
outline as in Qystoagaricus ; cystidia none on the sides of lamellae; 
hymenophoral trama regular ; stipe central, subannulate, at least the 
lower portion furfaraceous to shaggy from the powdery epithelium 
consisting of the same spherocysts as those on the pileus and filled 
likewise with fuscous, dissolved pigment; context fleshy, nonamy- 
loid, with odor of cucumbers; hyphae with clamp connections. On 
various substrata, mostly on the earth or on rotten tan, often in 
greenhouses, on manure piles, etc. 

Development of the carpophores : Unknown, probably hemiangio- 
carpous. 

Area: Burope, North and South America. 

Limits: This differs from Lepiota with which it has been identi- 
fied by Kiihner and other modern authors, in having punctulate, 
non-pseudoamyloid spores with a very characteristic range or se- 
quence of spore print colors. It differs from Cystoderma with which 
it had been identified by Fayod and Singer (but was removed by 
Smith & Singer 1945) in the free lamellae, the color of the spore 
print, the punctulate spores and the color of the lamellae. It differs 
from Agaricus with which it had been identified by Singer (1922) but 
not by other modern authors, in the initial olive green color of the 
spore print, the deep and rich color of the lamellae, the punctalate 
spores, the always clamped septa, the covering epithelia, ete. It differs 
from Inocybe with which it has been identified by some authors, in the 
free lamellae, the punctulate spores, the epithelium on the pileus and 
the stipe, and the color sequence of the spore print, also in the mealy- 
Sealy character of the surfaces and in the small size of the spores. 

State of knowledge: Only two species are completely known as far 
as the characters essential for their generic position are concerned. 
But these are at present the only species which can be inserted in 
Melanophyllum with confidence. If other species should later enter 
this genns, it is quite possible that the transfer may cause an emen- 
dation of the generic diagnosis. 

Practical importance: ‘The type species has been suspected to be 
Poisonous, but some authors go so far as to call it edible, 
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SPECIES 


M, echinatum (Roth ex Fr.) Sing. (Lepiota, Quél.; Psalliota, Quél.; 
Inocybe, Sace. ; Cystoderma, Sing. 1936; Agaricus fumosopurpureus 
Lasch ; Agaricus haematophyllus Berk. ; M. Canali Velen. ; Agaricus 
olivaesporus Ell. & Ey.; Chlorosperma, Murr.); M. Eyrei (Mass.) 
Sing. (Chlorospora, Mass.; Schulzeria, Mass.; Cystoderma, Fayod ex 
Sing. ; Glancospora, Rea ; Lepiota, Kiihner). 


GENERA INCOMPLETELY KNOWN 





Pilosace (Kr.) Quél., Champ, Jura Vosg. 2: 360.1873 (Agaricus 
subgen. Pilosace Fr, Nor. Symbol., p. 25. 1851.) « Pileus distinct from 
the stipe (Hymenophorum a stipite discretum); lamellae free and in 
the first species [A. trickolepis Fr.| remote from the stipe as in A. pro- 
cerus [Macrolepiota procera}; spores fascous; veil none; nearest to 
the Psalliotae [Agaricus sensu Karst.] but without any veil...» Fries. 
The type species is either A. tricholepis or A. hololepis Fr. The 
author would prefer the latter as a lectotype. Both species are based 
not on specimens but on figures of very doubtful value. Quélet has 
added a new element “in describing another species in this genus, 
P. algeriensis, What this Hy is, cannot be said with certainty, 
and even the French mycologists have only hypotheses on this 
subject, But even if the position of this species conld be cleared up, 
the status of Quélet’s species would have no influence on the status 
ofthe genus Pilosace as such. Some of these species might be exannu- 
late Agarici, and this is the reason why Pilosace is mentioned here. 

















Tribus LEPIOTEAE Fayod 


Bot. VII, 9: 349. 1889 (ut Lepiotés) ; R. Maire, 
Bareelona, 1933, p. 81. 1933. 





Prodrome, Ann. Se. Nat. 
Pabl. Junta Ciene. 





Type genus : Lepiota (Pers. ex) Gray. 
Characters : Habit of the carpophores, hymenophoral. trama, and 
most other characters as in the family; spores always more or less 
(sometimes rather weakly but always distinetly in spore accumulations 
after several hours of exposure) pseudoamyloid, without distinct 
germ pore, without noticeable metachromatism in eresyl blue; stipe 
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mostly annulate, probably in some (undescribed) species also with 
basal volva, in very few species without any veil; lamellae always 
distinetly free ; spore print not changing by dehydration from green 
to purple, white in the majority of species but also often cream color, 
light brown to « burnt umber» (Maerz & Paul) and perbaps some- 
times bluish green or pink. On the ground and on living and dead 
host plants, in deep moss, ete. 





KEY TO TH 





GENERA 


A. Epicuticular layer of the pileus consisting of repent, filamentous hyphae, 
and hyphae of the trama amyloid, without clamp connections, veil obsolete 

88. Pseudobacospora 

layer of the pileus uot consisting of repent filamentous hyphae 
or hyphae of the tri 4 present or absent. 
89. Lepiota 





3 clamp connect 


88. PSEUDOBAEOSPORA Sing. 


Lloydia 5: 129. 1942. 








Type species : Bacospora oligophylla Sing. 
Characters : Those of the tribus, but epicutis consisting of 
repent, clampless, hyaline, filamentous hyphae ; trama consisting of 
amyloid, clampless hyphae; stipe elongate in deep moss, without any 
distinct annulus, or even veil ; cystidia none; spores hyaline, small, 
globose, strongly psendoamyloid. 
Development of the carpophores : Unknown. 








Area : Siberia (Altai Mts. 
Limits: This genus has initially been confused with the genus 





Bacospora, This latter genus has more elongate, amyloid spores and 
nonamyloid tissue. Pseudobacospora is closely related to Lepiota 
whereas Bacospora is closely related to the Marasmicae, a tribus of 
the T'richolomataceae The limits to be discussed are not those be- 
tween Baeospora and Pseudobacospora but rather between Pseudobaco- 
spora and Lepiota. In the latter genus, we know one aberrant section 
where the epicutis, according to reliable authors, consists of strictly 
repent hyphae like those of Pscudobacospora. It is conceivable that 
this section will eventually be transferred to Pseudobacospora but at 
Present one would hesitate to set up a final delimitation since the 
Teaction of the tissue of the Lepiotas in question has not been re- 
Studied, and their veil seems to be well developed, at least in certain 
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species. If the species with well developed yeil should also have 
nonamyloid trama, one would be inclined to leave them in Lepiota, 
and restrict Psendobacospora tospecies corresponding to the diagnosis, 
given above. If the context should turn out to be truly amyloid in 
the Lepiotas, the separation would probably be based on the miero- 
scopical and microchemieal characters alone rather than on the veil. 

The external appearance of Pseudobacospora which is that of a 
Collybia rather than that of a Lepiota, and the characteristic pigmen- 
tation which is rare in the trae Lepiotas, would also tend to provide 
additional characters; but in monotypic genera, it is necessary to 
avoid the mistake of considering too many specific characters as 
generic, Nevertheless, judging from what is now known in the tax- 
onomy of the Lepiotae, the hiatus between Pseudobacospora and 
Tepiota is very considerable. 

State of knowledge : Only one spe 
thoroughly by Singer (1938). 

Practical importance : None. 














s is known. It has been studied 





2 SPECIES 


P, oligophylta (Sing.) Sing. (Baeospora oligophylla Sing.). 


S89. LEPIOTA (Pers. ex) S. F. Gray 


Nat. Arr. Brit. Pl. 1: 601, 1821, em. 





‘Type species : Lepiota colubrina (Pers, ex) 8. F, Gray. 


Syn. + Pusispora Fayod, Ann. Se 
Micropsalliota Hoehnel, Si 
a '9 [31]. 1914. 
Tepiotuta R. Maire ex Locquin, Bull. Sve. Linn, Lyon 14: 28 (reprint 
pagination). 1945, 






Nat., Bot. VII. 9: 351. 1889 (descr. excl.). 
ber. Akad. Wiss. Wien, math.-nat. Kl. 123 











Characters : Those of the tribu t hyphae of the epicutis rarely 
(if ever) repent and filamentous ; trama of the pilens rarely (if ever) 
amyloid; hyphae with or without clamp connections; habit charac: 
teristic because of the presence (in all? — or at least most species) 
of a distinct annular veil, and scales of a micaceons or fibrous con 
sistency, sometimes leaving a smooth disc (« calotte ») but the origi- 
nal entire cuticle breaking up all around the disk into fragments 
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them ; cystidia sometimes present on the sides of the lamellae but 
absent in the majority of the species; cheilocystidia mostly present. 
On the soil and on various other living and dead substrata (dead 
wood, ferns, shrub palms, fiber, straw, ete.). 

Development of the carpophores: Hemiangiocarpous, according to 
Atkinson and Kiilner (L. elypeolaria, L. cristata, L. seminuda, L. 
felina). 

Area : Cosmopolitan, but the single species with definitely smaller 
distribution. The largest assemblage of different species of this ge- 
nus is found in Central and South America, and perhaps an equally 
large variety of forms can be expected in Africa, in the Pacific, and 
Southeast Asia. The temperate zone of North America is somewhat 
poorer in species, and Europe is much poorer in the number of 
species as well as in their abundance, 

Limits : The delimitation of this genus has been under discussion 
for many years. All the other genera of the Agaricaceae except for 
Agaricus and Cystoagaricus, have at one time or {another been con- 
sidered as belonging in Lepiota, or else their characters are such that 
they were included in the older version of the diagnosis of Lepiota, 
Later, one genus after another was separated from Lepiota whereby 
the diagnosis of Lepiota became gradually emended, and the number 
of species restricted. The only genus which has formerly been split 
from Agaricus, viz. Micropsalliota Hoebnel, must be united with Le- 
piota, Otherwise, the diagnosis given above defines the genus Lepio- 
ta in the narrowest sense, i. e. approximately in the sense of Lepio- 
tula R. Maire apud Locquin. The latter generi¢ name is, however, 
not accepted because, for important practical reasons, the type 
Species of Lepiota should be one within the genus Lepiota as outlined 
in the present work, not within one of the split groups. 

‘The separation between the genus Pseudobacospora and Lepiota is 
based on the strongly amyloid trama, the repent filamentous epicuti- 
eular hyphae, and the absence of a veil. Locquin keys out a large 
and important group in Lepiota emphasizing their amyloid trama. 
‘The author knows only two of the species entering this group well 
enough to check upon this indication; one of the specimens re-exa- 
mined has been received from Dr. Loequin himself. In both 
the author was unable te confirm Locquin’s statement. It is 
ble to tell at the present moment what may have caused this disere- 
Paney. Locquin also indicates for another group of Lepiotas what 
Amounts to nonamyloid spores (i. e. non pseudoamyloid), or the equi- 
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valent of this in Loequin’s terminology. Subdividing this same group 
in his key, he again admits pseudoamyloid spores for one of the sub- 
groups, and nonamyloid spores for another. The author bas examin 
ed, before and afterwards, numerous representatives of that group, 
even of the subgroup said to have nonamyloid spores, and all the 
species studied showed very clear to fairly clear positive reactions 
with Melzer’s reagent in the sense of psendoamyloid discoloration. 
Here again, it is impossible to state just what factor caused the dis 
crepancy. 

‘There is one section, consisting ofa stirps of closely related species, 
not: recently restudied by the author, which are said to have an 
epicutis consisting of strictly repent, smooth, filamentous hyphae in 
a radial arrangement. Macroscopically, they are neither squamose, 
nor woolly, nor even farfar or micaceous, but sericeous. This 
section is amitted ona tentative basis, at the end of the classifi- 
cation of the génus Lepiotaas envisaged by the author, but with the 
understanding that it may be transferred to Pseudobaeospora if the 
trama should turn out to be strongly amyloid and clamp connections 
lacking. 

Tepiota seminuda and L. rufipes in the sense of Kiihner might cause 
difficulties in the future because they are, according to Kiibner, 
the only species of Lepiota (i.e. Lepiota in the widest sense, and we 
may safely substitute: the Agaricaceae) with uninucleate spores. 
The same author indicates that these two species can be mistaken 
one for another, and are very similar, yet, in his classification, Kith- 
ner puts them in different sections. In the following classification of 
Lepiota the author has omitted L. rufipes, and has put L. seminuda 
in the section Micaceae but this disposition of these species is tenta- 
tive and temporary. It is quite possible that future taxonomists will 
put both species in a separate genus or subgenus. 

As for the tropieal Lepiolae, we have no reason to assume that 
they will greatly upset our present generic limits and sectional divi- 
sions, ‘This is shown by a complete study of all the species of Lepiota 
found in the tropical and subtropical part of the state of Florida and 
several South American and African types by Beeli and Singer. 
Nevertheless, it is still possible that some species now described as Le- 
piota are as different as Smithiomyces and Ripartitella proved to be- 


Vor that reason, the classification proposed below is not considered 
Saw ee eee es 
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form with that part of Kiilner’s classification that concerns the ge- 
nus Lepiota in the narrower sense; but some details have been changed 
cording to the author's experiences. If, against expectation, 
the colored spore print of some tropical species should be a charac- 
ter of more than specific value, new taxonomic arrangements will be 
necessary "°. 

State of knowiedge: The papers giving modern descriptions, or at 
least the essential data on Lepiotae treat only a small percentage of 
the species in this large genus. The number of species admitted 
below (24) on the basis of the author’s experience does not give a 
correct impression of the real number of species in Lepiota. The 
older descriptions are frequently as worthless as the «classical » 
descriptions of Mycena, and even some of the latest notes do not 
contain all the information needed, or neglect certain aspects. 

Practical importance : None of the species of Lepiota is used as 
ty. The Lepiotas are also not expected 











food in any considerable qua 
to play an important rdle in forest biology, or in phytopathology. 
‘The most important fact in this connection is the presence, in Lepio- 
ta, of at least two poisonous species, and at least one of them seems 
to belong to the same group of poisonous plants as Amanita phalloi- 
des, i. e. the symptoms are phalloidic in most regards, and the poison- 
ous substance is deadly. 














Sect. 1, MICACEAE Lange (1935) (Subgenus Micacystis Locquin 
1945). Epicutis of the pileus psendoparenchymatie (cellular). 

Type species : L. seminuda (Lasch) Gillet. 

L. seminuda (Lasch) Gillet; L. microspora (Ellis) Sing. — Accord- 
ing to Kiihner also the following species: L. Bucknallii (Berk. & 
Br.) Sace., L. Hetieri Boudier ; and according to Loequin also L, He- 
tieriana Locquin and L. Langei Locquin. 

Sect. 2, ECHINATAE Fayod (1889) (Subgenus Zehinoderma 
Loequin 1945; sect. Acutesquamosae Murr. 1914). Pileus spiny or 
Woolly-spiny-squamose, the tips of the spines often consisting of 
Spherocysts; spores psendoamyloid. 











= An Argentine species, presumably undescribed, has a spore print corre- 
Sporting to « burut umber » (Maerz & Paul). Otherwise, it is close to the species 
°F section dnomalae where at least one other species with colored spore print 
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‘Type species : L.. acutesquamosa (Weinm.) Gillet. 

JL, acutesquamosa (Weinm.) Gillet with several varieties and forms; 
JL, asperula Atk. 

Sect. 3. AMYLOIDEAE Sing. (1943). Pileus with strong woolly- 
spiny-squamose covering, similar to that of sect. 2; spores amyloid. 

L. amyloidea Sing. 

Sect. 4. CRISTATAE Kiihner (1936) (Subgen. Lepiotula Locquin 
1945), Cuticle of the pileus, at least on the disc, consisting of a hy- 
meniform layer, raptured into seales or areolac, or longitudinally 
split over most of the surface of the pileus. 

‘Type species : 1. cristata (A. & S. ex Fr.) Quél. sensu Pat. 

L, micropholis (Berk. & Br.) Sace. sensu Loequin ; L. lilacea Bres.; 
L. cristata (A. & 8. ex Fr.) Quél. sensu Pat. 

Se PILOSELLAE Kiiliner (1935). Cuticle of the pileus with 
4 palisade as the uppermost layer ; stipe entirely and evenly pilose; 
context becoming green (or blue) with ammoni 

I, Georginae (W. G. Smith) Sace. 

Sect. 6. STENOSPORAE (Lange) Kiilmer (1936). Cuticle of the 
pileus as in the preceding section ; stipe not entirely pilose; spores 
more or less distinctly «spurred» (i.e. with a protracted spur-like 
angle on the lower outer side when seen in profile, or at least strong: 
ly trancate at the lower end). 

Type species : L. pseudofelina Lange. 

1, pseudofelina Lange; L. griseovirens I. Maire; L. Grangei 
(Byve) Lange; I. castanea Quél.; L. ignicolor Bres. cording to 
Kiihner also 1, subatba Kiilmer, L. fulvella Rea, and LL. tomentella 
Lange. 

Sect. 7. CLYPEOLARIAE (Ir.) Quél. (1872) sensu str. Kiihner 
(1936), Cuticle of the pileus as in the two preceding sections ; stipe 
not entirely pilose, often beset with colored scales, or with the frag- 
ments of an obsolete evanescent annulus ; spores not «spurred », 
fusoid, 8.8-16 X 4-84, rarely larger, never smaller. 

Type species : L. elypeolaria (Bull. ex Fr.) Quél. 

L. alba (Bres.) Kithner; L. metulispora (Berk. & Br.) Sace. ; L. 
elypeolaria (Bull, ex Fr.) Quél.; L. floralis (Berk. & Rav.) Sac! 
according to Kiihner also L, laevigata Lange and L. subgracilis Kiil- 
her ; according to Locquin also L.. ockraceosulphurescens Locquin and 
Li, granulopunctata Locquin ; apparently also L. pallida Loequin. 

Sect. 8. OVISPORAE (Lange) Kiilner (1936). Characters of the 
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annulus well developed or obsolete and fugacions, usually not fannel- 
shaped ; clamp connections present. 

‘Type species : L.. subincarnata Lange. 

I, subinearnata Lange ; L. pseudohelceola Kiilner ; L. felina Qui 
L, rubella Bres. ; aside from these species, Kiihner indicates L. par- 
rannulata (Lasch) Gillet, L. citrophylla (Berk. & Br.) Sace.; L. setu- 
losa Lange, L. elypeolarioides Rea, and L. brunneoincarnata Chodat 
& Martin; Locquin adds I. Barlaeana Pat., I. helveola Bres. sensu 
Josserand, L. rhodorhiza Romagnesi & Locquin, and 1, ? gracilis 
Peck. Locquin puts L. parvannulata (Lasch) Gillet into a special 
subsection Subalbae Locquin where he also places « , erminea aut, 
nonn.». This latter group is unknown to the author. 

Sec. 9. ANOMALAE Locquin (1945). Approximately same charac- 
ters as in the preceding section but hyphae without clamp con- 
nections, 

Type species : L. fuscovinacea Meeiiler & Lange. 

L, fuscovinacea Meller & Lange ; L. pseudovoleulata (Hobnel) 
Sing. (Micropsalliota, Hébnel). 

Sect. 10, SERICELLAE Kiihner (1936). Cuticle of the pileus 
consisting of radially arranged fibrils which are appressed (repent), 
surface of the pileus white, sericeous. 

‘Type species : L. serena (Fr.) Sace. 

Kiihner indicates here, aside from the type species : L. cygnea 
Lange, and a species different from L. serena (Fr.) Sace. which he 
temporarily names L. serena sensu Lange. 

Note : This section has been added on a temporary basis (see p. 
438 and p. 440). 


















KEY TO THE SPECIES 





As for keys, the reader is referred to the existing special literature, in Europe 
to Kithner, Recherches sur le genre Lepiota, Bull. Soc. Myc. Fr. 52: 187. 1936, 
also Locquin (Bull. Soe. Linn, Lyon 14: 30. 1945). In North America, such 
general treatments as North American Flora, 48. Lepiota (by W. A. Murrill, 
10: 42. 1914), and Kauftiman, especially : The Genus Lepiota in the United States, 
Pap. Mich. Acad. Se. Arts Lett. 4: 311-344. 1924, can be nsed for species iden- 
tifeation. Rick has compiled the descriptions of Brazilian Lepiotas in Lilloa 
1: 308-346. 1937. 











au LILLOA XXII (1949) 


GENERA INCOMPLETELY KNOWN 


Schulzeria Bres., Schulzeria, Nuov. Gen., p. 7.1886. « White spored 
agaries without volva and annulus ; lamellae rounded behind, free, 
rempte; spores obovate, hyaline. (Exannulate Lepiotas, or white- 
spored Plutei or Pilosacae) > Bresadola. ‘The type species is S. rimu- 
losa Schulzer & Bres. apud Bres. from Yugoslavia. The pictures and 
the original description published by Bresadola are taken from the 
‘original illustration and notes by Schulzer; consequently Bresadola 
had no other part in it than to publish the material under a new ge- 
neric name. One of Bresadola’s comparisons, viz. « Lepiotae without 
annulus», seems to be most characteristic for the fungi in question. 
Ifthe data published conld be taken at their face value, it might 
certainly be possible to speak of a genus close to Lepiota but without 
annulus, However, it is not quite certain that Schulzer’s spore 
measurements were correct. The small spores without a germ pore 
would exclude Leucoagaricus, It may be assumed that Schulzer 
overlooked the germ pore if one was present, As for the veil, its 
complete absence in specimens of the size of these Schulzerias 
would undoubtedly be remarkable were it not fur the fact that it may 
have been overlooked because the specimens were too oll, or because 
the annulus mobilis had slid down the stipe without having been 
noticed by Schulzer, Schulzer’s own publications are not too reliable 
as far as exactitude of observation is concerned, and the same short- 
coming may be attributed to the material sent to Bresadola, Since 
there is at present no way to prove either the correctness or the 
faultiness of Schulzer’s observations, the genus Schulzeria is here 
listed as incompletely known, yet the author tends to believe that it 
refers toa mutilated, misrepresented Lexcoagaricus or perhaps Lepiota 
rather than an autonomous genus of the Lepioteae, However, there 
seems to be at least one species (S. flavidula Rick?) which agrees 
with the generic diagnosis but is not generically identical with any 
of the known genera (see key p. 411). 











‘Tribus CYSTODERMATEAE Sing. 


‘Type genus : Cystoderma Fayod. 
Characters : Spores with simple or seemingly simple, rather thin 
walls and without cerm pore. smooth. or more rarely echinulate, non- 
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amyloid or amyloid, or more rarely slightly pseudoamyloid (but 
then lamellae adnato-deeurrent); spore print white to ochraceous ; 
cup-shaped volya never present ; lamellae either free, or adnexed 
to adnate (and often separating from the apex of the stipe), or rarely 
decurrent, consequently the habit not always pluteoid, but the gene- 
ral appearance of the carpophores strongly reminiscent of Lepiota; 
context consisting of hyphae with clamp connections. 








A, Lamellae free ; spores nonamyloid ; epientis hymeniform, or velar covers of 

the pilens heteromero 

B, Spore print light ochraceous; epicutis hymeniform ; eystidia conspi- 

enous on the sides of the lamellae, 91, Drosella 

B. Spore print pare white; epicutis not hymeniform ; velar layer of the 

118 heteromerous ; cystidia none. 92. Smithiomyces 

A. Lamellae not free ; spores nonamyloid, or amyloid, or slightly psendoamy- 

loid ; epicutis not hymeniform ; velar layer not heteromerous but, if present, 

consisting either predominantly of hyphae or predominantly of spherocysts. 

C. Uppermost layer of the pilens an epithelium, more rarely absent, and 

the cntiele then irregular! ed, bnt if the epithelium is absent 

on the pileus, it is at least present on the stipe; spores smooth ; stipe 
never distinetly eccentric in normally developed specimens, 

D. Spore print white in mass, or nearly so, never ochraceous ; spores 

completely smooth, without conspicuous or persistent perisporium, 

92. Cystoderma 

D. Spore print ochraceous; spores often faintly punctulate, and with 

a rather persistent perisporium. 93. Phacolepiota 

©. Uppermost layer of the pileus a trichodermium ; stipe not covered by 

an epithelium ; spores echinulate, small, snbglobose ; stipe often some- 

what eccentric. 94. Ripartitella 




































90. DROSELLA R. Maire apud Kiihner & Maire 


Bull, Soc. Mye. Fr. 50 : 





1934. 
Type species : Droselta irrorata (Quél.) Kithner & Maire. 


Syn. : Lepiota subgenus Lepiotella Gilbert, Le Genre Amanita Persoow, p. 159. 
1918. 
Lepiotelia (Gilbert) Gilbert ex Kithuer & Maire, 1. ¢.; Singer, Ann. Mycol. 
34: 838, 1936 *), 


‘“ The fact behind this citation — difficult to express in the routine formula 


146 LILLOA XXII (1943) 


Characters : Pileus somewhat fleshy, with hymeniform epicutis; 
lamellae free but not remote from the stipe ; spore print ochraceous- 
cream ; spores subhyaline, without germ pore, nonamyloid (also not 
psendoamyloid), smooth, small ; cystidia conspicuous on the sides of 
the lamellae as well as on the edges; context nonamyloid, consisting 
of hyphae with clamp connections, On the ground and on very de- 
cayed wood, 

Development of the carpophores : Unknown. 

Area ; Europe. 

Limits : These are clear 
and in the generic diagnosis. 

State of knowledge ; Only one species is known, 

Practical importance : D. fracida is edible but not very important 
because of its scarcity, and the low quality as food. 





pm the characters ind 





ated in the key 








SPECIES 





D, fracida(Pr.) Sing, (Armillaria, Sace. ") ; Lepiota irvor 
Drosella, Kiihner & Maire ; Lepiotella, Sing.) 





Quél. ; 


1. SMITHIOMYCES Si 


1944. 





Mycologia 36: 366. 








Type species 

Characters : Pileus covered with extremely thin fragments of a 
membranous veil which consists of a tissue of heteromerous struc- 
ture (spherocysts scattered among filamentous byphae), smooth, na- 
ked except for the veil, dry ; lamellae free, eroded ; spore print pure 
white; spores hyaline, smooth, small, neither amyloid nor pseudo- 
amyloid, without germ pore, with a rather thin and seemingly sim- 
ple wall ; eystidia none; hymenophoral trama subregular, not bila- 
ter tipe with a distinet annulus and an inconstant, rudimentary 


Leucomyces meicanus Muri 








group under the generic name Lepiotella sixteen years before R. Maire did. 
Kiihner & Maire as well as uger did not check upon this claim — Gilbert’s 
booklet on the Amanitas is rather rare —and accepted this statement. Actually, 
however, Gilbert merely proposed a subgenus within Lepiota, There can be no 
doubt that under these circumstance Drosell@ Maire is the legal name for the 
genus. 
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yolva ; context soft, fleshy, white ; tissue nonamyloid; hyphae with 
clamp connections. ‘The carpophores are often reminiscent of the 
white Amanitas, On the ground and on very decayed wood. 

Development of the carpophores : Unknown, probably hemiangio- 
carpous. 

Area ; Florida to Brazil, and east to Mexico. 

Limits : The characters as indicated in the key characterize this 
genns sufficiently. 

State of knowledge: Only one species is known, 

Practical importance : None. 


SPECIES 





mewicanus (Murr.) Sing. (Leucomyces, Murr.; Amanita, Marr. 
Venenarius, Murr.). 





92. CYSTODERMA Fayod 





Prodrome, ann. Se, Nat., Bot. VIL. 9: 351. 1889. 


Type species : Agaricus amianthinus Scop. ex Fr. 

Characters : Both stipe and pileus in the mature stage covered 
with a velar layer or epicutis which consists predominantly of sphe- 
rocysts (epithelium), the epithelium often strongly intermixed with 
elongate elements, bat in other cases almost purely pseudoparen- 
chymons; rarely only the stipe with a cellular covering ; lamellae 
adnexed, adnate, sometimes even subdecurrent with 
times sinuate, sometimes separating from the stipe 
phoral trama regular to subregular; spore print whit 
ne, smooth, ellipsoid to subglobose or ventr 
outline, either amyloid, or nonamyl 
(after long exposure) ; cyst 
tinet annulus, 





tooth, some: 
n age ; hymeno- 
spores hyali- 
cose to subrhomboid in 
id, or weakly psendoamyloid 
es present ; stipe with indis- 
nnulus more rarely very well developed, flaring ; 
context fleshy, soft, watery; tissne nonamyloid ; hyphae with clamp 
connections. On moss, on the ground, or on rotten wood. 

Development of the carpophores : Probably always hemiangiocar- 
ous (known to be in C. granulosum, Kiilhner 1926). 

Area : Cosmopolitan, but fewer species in the tropies than in tem- 
Derate climates. 


Limits : Some mycologists including Fayod himself, also Singer 
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(1936-1943), have considered all Agaricaceae (except those with a 
germ pore) with ephitelium as belonging to Cystoderma. However, 
Konrad & Manblane, and later Smith & Singer emended the genus, 
and excluded the species with truly free lamellae and distinctly co- 
lored or distinctly pseudoamyloid spores. The genus Phacolepiota 
which is the only other genus in this tribus with a well developed 
ephithelinm on pileus and stipe, differs in the color of the spores and 
in their slight punctation in many spore prints. Ripartitella differs 
in the structure of the surface layers of both pilens and stipe, in the 
small, round, echinulate spores, and in the Melanoleuca eystidia. The 
light-spored Phacomarasmii have a very different type of cheilocys 
tidia. 

State of knowledge: A monographie study has been published on 
this genus by Smith & Singer, Pap. Mick. Acad. Se. Arts, Lett. 30: 
71-124, pl. LV. 1945, The genus can be considered as comparatively 
well known, Fifteen species are now recognized. 

Practical importance : None. 


SPECIES 


Subgenus I. Eucystoderma Sin. & Sing. Uppermost layer of the 
mature pileus formed by an epithelium ; spores either nonamyloid, 
oramyloid, or very weakly psendoamyloid, small, rarely medium 
sixed ; lamellae rarely arcuate and adnato-decurrent. 

Type species : C. amianthinum (Scop. ex Fr.) Fayod ex aut. 

Sect. 1, GRANULOSA (Fr.) Loequin em. Locquin (1945), Sm. & 
Sing. (1945). Spores nonamyloid, or sometimes extremely weakly 
psendoamyloid, 

‘Type species : C. granulosum (Batsch ex Fr.) Fayod ex aut. 

©. Ambrosi (Bres.) Sm. & Sing. (Armillaria, Bres.); 0. granulo- 
sum (Batsch ex Fr.) Fayod ex aut. (Lepiota, 8. F, Gray) and var. 
occidentale A. H. Smith apud Sm. & Sing. and var. adnatifolium 
(Peck) Sm. & Sing. (Lepiota adnatifolium Peck) ; 0. ponderosum Sm. 
& Sing. ; C. cinnabarinum (A. & 8. ex Secr.) Fayod ex aut. (Lepiota, 
Karst. ; Lepiota granulosa nabarina Gillet); C. australe Sm. 
& Sing. : C. rhombosporum (Atk.) Sm. & Sing. (Lepiota, Atk.). 

Sect. 2. AMIANTHINA Sm. & Sing. (1945) (Genuinae Locquin 
1945, nom. subnud.). Spores amyloid. 


Type species : e. amianthinum (Scop. es ex Fr.) Fayod ex aut. 
2 Se ne oy 
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pulveraccum (Peck) Sm. & Sing. (Lepiota, Peck); C. caucasicum Sing. 
apud Sm. & Sing.; 0. amianthinum (Seop. ex Fr.) Fayod ex auct. (Le- 
piota, Karst.) with var. sublongisporum Sing, and var. longisporum 
(Kiihner) Sm. & Sing. ; 0. fallae Sm. & Sing.; C. granoswm (Morgan) 
Sm. & Sing. ; C. subvinaceum A. H. Smith apud Sm. & Sing.; C. 
haematites (Berk. & Br.) Kiihner & Maire. 

Subgenus Il. Dissoderma Sm. & Sing. Mature pileus without 
epithelium ; cuticle of the pileus consisting of irregularly interwo- 
ven intermixed hyphal elements, some of them rather swollen, others 
filamentous ; spores weakly psendoamyloid, medium sized (95-11 y 
long) ; lamellae arcuate and adnato-decurrent. 

©. paradozum Sm. & Sing. 


KEY TO THE SPECIES 





A, Spores nonamyloid, or weakly pseudoam 


B. Mature pileus without an epith ©. paradoxum 






0 1g the cuticular cells or the pileus, or if'so, only a 
. C. Ambrosi 
C. KOH causing the cuticular cells to become tawny to deep rusty 
brown or reddish. 

D, Spores ellipsoid to subglobose, 

E. Hypodermial cells (elongate elements forming a layer 
below the epithelium) without conspicuous incrasting pig- 
ment, the pigment being localized in the cell wall. 

F. Choilocystidia absent. ©. granntosum 
F. Cheilocystidia present. 
G. Carpophores terrestrial, large,{tleshy; pilens usual- 
ly cinnabar red to orange. mmpolar. 
©. cinnabarinum 
G. Carpophores lignicolous, small ; pileus rusty 
brown. Florida. ©. austrate 
Hypodermial cells, and cells of the epitheliam with an 
incrusting pigment which is distinctly seen when the mate- 
rial is revived in KOH. ©. ponderosum 
D. Spores subrhomboid to ventricose apiculate. C. rhombosporum 
A. Spores amyloid. 
Il. KOH not coloring the cells of the caticle. 
1, Carpophores terrestrial ; cuticular cells without filamentous prolife- 
ration, C. carcharias 


























1. Carpophores lignicolous ; cuticnlar cells sometimes proliferated. 
C. pulveraceum 
H. KOH coloring the enticalar cells. 
J. Discoloration caused by KOH in the cuticular cells tawny, rusty, or 
reddish. 
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K. Brownish pigment dissolved in the cell sap in at least some 
cells, Caucasus. C. caucasieum 

K. Pigment localized in the cell walls. 
LL. Spores usually 5 or more u long. 

L, Spores usually shorter than 5 x. 
M, Pileus 20-50 mm broad ; earpophores terrestrial, usual- 
ly under conifers ; cheilocystidia none. ©. fallax 
M. Pilens 40-90 mm broad ; earpophores growing on de- 

caying hardwood logs; clavate cheilocystidia present. 
C. granosum 

J. Discoloration caused by KOH in the cuticular cells olive gray. 
N. Lamellae unchanging when bruised; context of pileus and 
stipe pallid ; on decaying wood in North America. 

€. subvinaceum 
N. Lamellac white, becoming reddish when bruised (according to 
Rea); context pale liver color, yellowish in the stipe (according 
to Rea) ; earpophores terrestrial in Europe. C. haematites 





pmianthinum 








93. PHAEOLEPIOTA KR. Maire 


Bull, Soc, Mycol. Fr. 27: 39. 1911 (nom. nnd.) ex Konr, & Manbl., Jeon, 
Sel. Fung. 11, 1924-38. 

Type species : Photiota aurea (Mattuschka ex Kr.) Gillet. 

Characters : Pileus and stipe and the lower surface of the broad, 
flaring membranous annulus covered with a loose mealy easily re- 
movable substance consisting of spherocysts (an epithelium) ; lamel- 
lae adnexed; spore print light fulvous-melleous or ochraceous; spores 
under the microscope rather pale yellowish, stramineous, smooth 
or indistinctly punetulate in many mature walls, and besides often 
with a perisporial covering, elongate (guttiform-oblong to amygda- 
loid), with suprabilar depression, medium sized to large, nonamy- 
loid; basidia normal in all regards ; cystidia none, even on the edges; 
hymenophoral trama of young carpophores regular or almost s0; 
stipe central, annulate ; context in the pileus and in stipe thick, 
fleshy ; tisse nonamyloid ; hyphae with clamp connections. On the 
ground in woods. 

Development of the carpophores : Hemiangiocarpous. 

clrea : Temperate (western North America, large parts of extra- 
tropical and subtropical Asia and Europe); specimens from South 
America proved to be something else. 

Limits : This is closest to, though well separated, from Cystoder- 
ma. The size, wall structure, and color of the spores is different in 
Cystoderma and Phaeolepiota. 
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State of knowledge : The only species referable to this genus is 
well known. 
Practical importance : P. aurea is edible. 


SPECIES 


P, aurea (Mattuschka ex Fr.) R. Maire ex Konr, & Maubl, [Pho- 
liota, Gillet; Togaria, W. G. Smith ; Pholiota Vahlii (Schum, ex Fr.) 
Lange; Lepiota pyrenaca Quél.). 


94. RIPARTITELLA Sing. 





Mycologia 39 : 85. 1947. 


‘Type species : Ripartitella squamosidisea (Murr.) Sing. (= R. brasi- 
liensis). 

Characters : Habit of the carpophores reminiscent of Lepiota but 
with the lamellae variably attached, and the stipe sometimes more 
or less eccentric; pigment rusty, incrusting the walls of the hyphae; 
pilens squamulose, the squamnles consisting of somewhat intermixed, 
dense chains of short hyphal members which are almost isodiametric 
to elongate and cylindric but do not assume the shape of spherocysts; 
lamellae adnate to emarginate or separating from the apex of the 
stipe, or decurrent with a tooth; spore print white or nearly so; spores 
hyaline, echinulate, ellipsoid to subglobose, much like those of 
Clitocybe inversa, nonamyloid, without germ pore; basidia normal, 
4-spored ; eystidioles very conspicuous in most specimens, strongly 
rethiniscent of those of Melanoleuca, hyaline, thin-walled to medium 
thin-walled, with crystalline, sagittate inerustation above, ampulla- 
ceous or subulate, on the sides of the lamellae as well as on the 
edge, trama of the hymenophore regular, hyaline, consisting of 
thin-walled hyphae ; stipe often eccentric, indistinctly or distinctly 
veiled but annulus rarely developed; base with short white strands 
of rhizomorphs (as, for that matter, in many Agaricaceae); context 
fleshy, consisting of hyphae with clamp connections and nonamyloid 
walls ; on the ground and on decaying wood. 

Development of the carpophores : Unknown, probably hemiangio- 
carpous. 

Area: Subtropical and tropical America from Florida to Brazil. 

Limits : This genus has distinctly the habit and the pigmentation 
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of Cystoderma. The cystidia — though primarily reminiscent of those 
of Melanoleuca — are also comparable with the cystidia of Cystoderma 
cinnabarinum. The general appearance is that of a Lepiota. It differs 
from all other genera of Agaricaceae in the characteristic echinulate 
spores. In this latter regard one is tempted to compare Ripartitella 
with Ripartites. However, Ripartites differs in colored spore print, 
in different characters of the surface of the pileus, in the lack of the 
eystidia, and in the persistently deeurrent lamellae. 

State of knowledge: Only one species is known. ‘This has been 
redeseribed by Singer, Lloydia 9: 127-128. 1946. 

Practical importance : None. 








R. brasiliensis (Speg.) Sing. (Pleurotus, Speg. 
mosidiscus Murr.; Ripartitella, Sing.). 


Marasmius squa- 


COPRINACEAE Roze 


Bull, Soc. Bot. Fr. 23: 51. 1876, nom. 1. e. p. 111, 1876 (ut Copri- 
nidées) ; Heim, Treb. Mus. Cidno. Nat. Barcelona 15: 130, 1934. 





‘Type genus : Coprinus (Pers. ex) S. F. Gray. 


Scotosporaceae Romaguesi, Kev. Mycol. 2: 23. 1937 (nom. nud.), 





Characters : Hymenophore lamellate; the lamellae of the Coprinus- 
type (with parallel or subparallel sides) or wedge shaped of the 
aequibymeniiferous or the inaequibymeniiferous type ; in the genera 
with aequihymeniiferous and wedge-shaped lamellae — epicutis of 
the pileus always characteristically cellular, the epicutis often 
consisting of somewhat compressed (not always quite globose) but 
distinctly subisodiametric bodies which are often somewhat colored, 
or arranged in chains but not mealy in most species, rather rarely 
covered up by a velar layer which consists of elongate elements; 
otherwise, i. ¢. if the lamellae are of the inaequihymeniiferous type 
or with parallel or subparallel sides, they usually tend to deliquesce, 
and in extreme cases which are rather common, the whole pileus 
eventually deliquesces, the drops formed being black in the majority 


of cases, more rarely fuscous, etc. (according to the color of the spores 
aee\ anit whita in etarla enasimana: eonras. wharea obtainable. 





oy 
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in print, usually dark colored : black, dark fascous, purplish fascous, 
rarely as light colored as dull purplish lilac or russet-lilae, or briek- 
russet ; individual spores rather dark colored under microscope in 
most species, more rarely light colored, usually with distinctly double 
or even more complex wall, with, rarely without, a well developed 
germ pore, smooth, rarely warty, echinate, reticulate or otherwise 
ornamented, globose, ellipsoid, eylindric-oblong, almond-shaped, 
lemon-shaped, angular, the smaller diameter (breadth) usually equal 
in all positions, more rarely compressed as in Deconica, rather small 
to very large, sometimes in different sizes according to the age-group 
of basidia from which they were discharged; basidia normal but 
rather short and broad in many species; lamellae free to sub- 
decurrent, in the species without vol nd with non-deliquescent 
lamellae never quite free; hymenophoral trama regular, becoming 
subregular in age; stipe central, with or without veil; context 
somewhat dry as inthe Gastromycetes when mature, or usually fleshy 
to membranous, often very fragile; tissue consisting of hyphae with 
or rarely without clamp connections. On various substrata, frequently 
on the earth, or on humus, or on dead wood, or on dung, or on fallen 
leaves, or on sand, in and outside the woods, often in buildings, in 
greenhouses, ete., even parasitieally on other agaries or on various 
Cormophytes. 

Limits : The Coprinaceae are here restricted to the three sub- 
families Coprinoideae, Psathyrelloideae, and Panacoloideac. These 
three subfamilies as a unit, are very natural and closely related to 
each other, They differ from all the other dark spored agaries by 
either having the Copriuus-type of hymenophore or having a cellular 
epicntis. Aside from that most normal forms have clamp connections, 
and the spores are usually provided with a germ pore and are dark 
(not bright colored or pale) in a good print. In fact, it appears that 
the Coprinaceae are more closely related to the Agaricaceae and the 
Bolbitiaceae than to any of the other dark spored groups. As for the 
delimitation of the Coprinaceae from the latter two families, the reader 
is referred to the corresponding paragraph under the Agaricaceac 
and under the Bolbitiaceae. 

Phylogeny : The family Coprinaceae is closely connected — by the 
Way of slow intergrading — with certain gastroid genera, especially 
Montagnea Fr. The whole family is a steady transition fromthe 
Rastroid to the agaricoid type of basidiomycetes, forming a series 
Starting with such fully agaricoid groups as Panacolus, through half 
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coprinoid groups like Pseudocoprinus into truly coprinoid groups like 
most species of the present genus Coprinus and from there to a genus 
halfway between the Coprini and Montagnea, viz. Maire’s Xerocoprinus. 
From here to Montagnea it is only a small step. The author does not 
think that the families closest to this, i.e. the Agaricaceae and the 
Bolbitiaceae have developed directly from or into the Coprinaceae. 
Rather, it would seem that they are parallel branches. Just: where 
the branching-off has taken place, is impossible to state without 
taking sides in a theoretical controversy which would merely provide 
an a priori decision, 











KEY TO TIE SOBFAMILES 





A. Sides of the lamellae parallel or subparallel ; pileus often deeply plicate at 
least near the margin ; hymenophore and margin, or even the whole carpo- 
phore, often deliquescent. Coprinoidear. 

A. Lamllae more or less wedge-shaped in cross section, i, ate toward 
the edge, the sides not parallel, non-deliquescent, 

B. Spores discolored concentrated H,SO, to pale slate color, even if 
they were black and opaque when seen in water. Paathyretloidene. 
B. Spores not discolored i 





eum 














H,SO,. Panacoloideac. 


Subfamily Coprinoideae (Fayod) Sing. 
Ann, Mycol. 34: 339. 1936. 
Type genus : Coprinus (Pers. ex) S. F. Gray. 


Syn. 







. Nat., Bot. VIL. 9: 379. 1889 (at subtribus) 
in Engl. & Prantl, Nat. Pf.-fam. 1. 1": 204. 1898, em. 
Nat. Barcelona 15: 132. 1934 (ut tribus). 











Characters: Sides of the lamellae parallel; hymenophore of the 
aequihymeniiferous type, or else with dry, somewhat toughish 
consistency and lamellae subdeliquescent ; epicutis not always cellu- 
lar often in hyphal chains, or merely radially-fibrillose, or with a 
dichophysoid structure, ete.; hyphae with, or more rarely without 
clamp connections (probably all «normal », i. e. heterothallic tetra- 
sporous races, with clamp connections, but the species very variable 
in their sexuality). On the soil, or on various other substrata. 
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Key TO THE GENERA 





udoparaphyses and basidioles in the young earpophores irregularly distri- 
ted and consequently not forming a hymenium of the trae Coprinus-type; 
nellae not distinetly deliquescent ; context somewhat toughish as in some 
Gastromycetes (such as Galeropsis, Montagnea, Rattarraea, ete.). 

95. Nerocoprinus. 
ng earpophores regularly distri- 
rons 











A. Pxendoparaphyses and basidioles in the yo 
Wated and consequently the lamellae of the typical inaequihymen 
pattern, strongly deliquescent in most species under normal circum 
context fleshy or very thin and fragile, 96. Coprinus. 








95. XEROCOPRINUS I. Maire 
Bull, Soe, Bot, Pr. 7: cexiv. 1907. 

Type species : X. arenarius (Pat.) Rt. Maire. 

Characters: Those of the subfamily, but lamellae only subdeli- 
quescent or non-deliqnescent at maturity ; pattern of the hymenium 
not corresponding to that of the inaequihymeniiferous forms; annulus 
and volva present; eystidia none; context somewhat tonghish as in 
many Gastromycetes such a8 Galeropsis, Montagnea, Battarraea, ete. 
In deserts. 

Development of the carpophores : Not studied. 

Area: Sahara and adjacent dry regions of Afri 

Limits : The subdeliquescent lamellae, the consistency of the 
flesh, the presence of a volva and an annulus, and the inaequihyme- 
niiferous type of hymenophore characterize this genus well enough. 

State of knowledge; Psendocoprinus arenarius has not been restudied 
since Patouillard and R, Maire (1892 and 1907 respectively), and it 
would be desirable to learn more about this remarkable genus, 
especially in the light of the investigations of Buller, Kiihner, and 
Romagnesi, also about the individual development of the carpophores 
and the hymenophore which is presumably born angiocarpously. The 
genus is admitted here on an equal level with Coprinus and other 
well known genera because of the detailed data given by R. Maire 
‘on certain vital parts of the description which cannot but confirm 
Maire’s belief in the autonomy of this desert form. Only one species 
is known. 




















Practical importance: None. 


SPEC 





X, arenarius (Pat.) It. Maire (Coprinus, Pat... 


456 LILLOA XXII (199) 





. ex) 8. P. Gray 





- COPRINUS (Pei 


Nat. dvr. Brit. Pl. 1: 682. 1821. 
Type species : C. comatus (Miiller in Fl. Dan. ex Fr.) 8. F. Gray. 


Syn. : Prunulus Cos, ex 8. F. Gray, 1. €., p, 630. 
Onchopus Karst., Bidr. Finl. Nat. Folk 32: xx 
Prelliophora Karst., 1. ¢. 

Coprinellus Karst., Le. 

Coprinopsis Karst., Hi 
27. 1881. 

Oncopus Karst., Basidsr., p. 
Karst.). 

Lentispora Fayod, Prodrome, Aun, Se. Nat., Bot. VII. 9: 379. 1889. 

Ephemerocybe Fayod, t. e., p. 380. 

-Annularius Roussel ex Karle, Bull. N. ¥. Bot, Gard. §: 443, 1909, 








omycetes Fennici, deta Hlor. funn, Fenn. 2 (1): 








1889 (spelling variation of Onchopue 


Characters: Pileus usnally conical or eampanulate in youth, more 
rarely initially subglobose, then expanding in many species, espe- 
cially in the small ones; structure of the epicutis and velar layers 
very varied ; margin (or often the entire pileus except for the narrow 
disc) frequently deeply plicate-farrowed along the back of the lamellae 
which have parallel sides (PI. XX,3) and disappear in age by autodeli- 
quescence starting from the edge upwards, free or sinuate, or adnexed, 
or adnate; hymenium consisting of isolated basidia (PI. XI, 1) 
arranged rather regularly according to stage of development among 
sterile cells — pseudoparaphyses — and consequently offering a 
checkers-like aspect when looked at under low power at the time 
when the spores begin to mature; characteristic large cystidioles 
very frequently present on the sides of the lamellae (PI. XX, 3); 
cheilocystidia proper not differentiated in most species but the edges 
of the lamellae of the heteromorphous because of the presence, there, 
of large, loosely attached spherocysts ; spore print black or fascous ; 
spores under the microseope blackish and opaque (PI. XIT, 1), more 
rarely fuscous and opaque, or transparent, but always very deeply 
colored by a pigment which ean easily be extracted and destroyed 
by concentrated sulphuric acid, leaving the spore wall pale slate 
color, with germ pore, smooth, more rarely warty, echinate, reticulate, 
or angular, frequently compressed from both the inner and outer side 
to become approximately lentiform as the spores of Deconica, axially 
asymmetric and sometimes almost completely asymmetric, with 
complex wall, the perisporium often comparatively persistent; basidia 
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normal but rarely clavate, usually cylindric or even narrowed in the 
middle, (1)-2-(3)-4-spored; hymenophoral trama regular; stipe central 
and more or less straight; veil present or absent, and, if present, 
often indistinctly double, often condensed into an annulus, or with 
an annulus in the lower part of the stipe and the veil then resembling 
a volva, usually also apparent on the pilens (floccons, ete.), rarely 
with a true, well developed cup-shaped volva at the base; context 
usually white or whitish, fleshy, or very thin and fragile to almost 
absent in the tiniest species and specimens ; clamp connections more 
often present than absent, and perhaps always present in the normal 
forms. On dung, or on soil, sand, peat, on various fabries, on living 
Basidiomycetes, around living tree trunks, on dead wood, ete., also 
in buildings, often in greenhonses, on charcoal, in and outside the 
woods; often forming small sclerotia. 

Development of the carpophores : Mostly or always hemiangiocarp- 
ous; for more details see the comprehensive paper by Chung Hwang 
Chow, Contribution & UEtude du developpement dex Coprins. Le 
Botaniste 26 -236. 1934, also Atkinson (1916), Levine (1914), and 
Kiihner (192 

Area: Cosmopolitan. 

Limits : The antodeliquese 















e of the lamellae can almost always 
be observed where true Coprini grow under optimal conditions. This, 
combined with the peeuliar type of hymenophore and hymenium 
shonld make it rather easy to distinguish Coprinus in all cases. 

State of knowledge: The genus Coprinus has not been studied 
satisfactorily in a monographie paper whose primary subject is the 
taxonomy of the genus. Some authors have contributed considerably 
to the present knowledge of the genns, but a monograph is still to 
be hoped for. On the other hand, the Coprini lend themselves easily 
to physiological and cytological studies, and many investigations — 
in fact all the classical contributions — on the sexuality of the agarics 
were made with material belonging to the genus Coprinus, and many 
generalizations in this field are mainly based on what has been 
observed in Coprinus. As for this phase of the investigations on 
Coprinus, the reader is referred to the following authors: Buller, 
Vandendries, Quintanilha, and Chung Hwang Chow — where many 
other papers haye been summarized. 

As for the taxonomy of the genus Coprinus, many species have 
still to be inserted in the present scheme, and a revision of the smaller 
units of the classification — (especially subsections), will become 
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necessary when a larger number of species is considered. Coprinus is 
actually one of the larger genera in the Agaricales — which does 
not find its true expression in the small number of species indicated 
by the author in the present work —, and it may be that fature 
investigations in the anatomical and experimental field will tend to 
recognize natural groups with a strong hiatus between them — that 
may be considered as subgenera or genera rather than as sections. 
At present, the author does not feel competent to go as far as that. 

Practical importance : The Coprini are easy to cultivate under usual 
laboratory conditions and therefore lend themselves better than most 
other agarics to all kinds of investigations, demonstrations and for a 
potential use in industry. It is unfortunately impossible to grow 
them for food because of the diffienlty of transport. Their early 
autodcliquescence makes it practically impossible to have them in 
the market before they are «inky ». However, several species are 
harvested by amateurs every year as long as they are very young, 
and are considered as first class edible mushrooms. In this category 
belong especially C. micaceus, C. comatus, and C. microrhizus. Copri- 
nus atramentarius is of lesser quality as far as taste is concerned, 
besides, French mycophagists claim that it is unwholesome, causing 
erythrism, if consumed before or after alcoholic beverages. This same 
species, however, is the main source of what is known as Coprinus 
ink, a suspension of the spores in water and several other ingredients. 
It has approximately the properties of Chinese ink, and is used for 
retouche work in photography, and in emergencies and for specific 
vltects, in writing and drawing. The Coprinus ink has some future 
in police work since a given mixture of species would provide an 
easily recognizable ink in documents of importance. 

Certain species of Coprinus are known to be « weed fungi» in the 
Deds prepared for white mushroom growing. They develop faster 
than the Agaricus and appear before the first fruiting bodies of the 
latter ean be harvested, sometimes even on the fermenting manure 
heaps before they are taken into the mushroom houses ov cellars. 
‘Their influence on the production of carpophores by the Agaricus 
has been interpreted in different by different growers. The word 
«weed fungi» would imply a certain degree of competition for 
nutrition in the substratum, and a certain damage done to the 
mycelium of the Agaricus since it is deprived of optimum conditions 
Jong before it reaches the stage of fructification. On the other hand, 
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of the Coprini, in the contrary, they are usually taken as a sign that 
the quality of the manure is good, and a normal harvest can be 
expected. A scientific approach to this problem wonld be desirable in 
the interest of the mushroom industry. 

Another species of Coprinus, @. radians has proved to be respon- 
sible for the destruction of fabries in the Pacific Islands. It must 
be asumed that this is only one of several species capable of inflicting 
damage to exposed clothing and equipment. 





SPE 





Sect. 1. COMATT Fr. (1838) em, Lange (1915) [Pelliculosi (Kr. 
1838 ut tribus ") em, Schréter 1889]. Young pileus covered with a 
tomentum or with scales or fibrils, the tomentum, seales or fibrils 
formed exclusively by hyphal filaments, or else the pileus is without 
any macroscopical covering layer, and then the epicutis not cellular. 

‘Type species : C. comatus (Miiller in Fl. Dan. ex Fr.) S. B. Gray. 

Subsection Annulati Lange (1915). Stipe with a distinct narrow 
annulus whieh is usually free or occasionally attached to the base of 
the stipe; spores large, more rarely medium sized (10-25 in length) ; 
earpophores growing directly on dung or on manured ground, in 
ruderal places in gardens and parks, on lawns, ete, 

Type species : Same as in the section, 

C. comatus (Miiller in Flora Dan. ex Fr.) 8. F. Gray; 
linus Fr. 

Subsection Atramentarii (Ir. 1838 ut sect.) Konr, & Maubl. 
1924-37. Veil indistinct, on stipe not distinctly annulate and never 
free; spores usually smaller than 12 », sometimes with distinct 
ornamentation; growing near trees. 

Type species : C. atramentarius (Bull. ex Fr.) Fr. 

C. atramentarius (Bull. ex Fr.) Fr.; @. insignis Peck; obviously 
also CO. Romagnesianus Sing. |C. atramentarius var. sqnamosus Bres.; 
©. squamosus (Bres.) Romagnesi, non Morgan). 

Subsection Alachuani Sing. Cuticle of the pileus made up by 
filamentous hyphae with small side-branehes and branchlets, often 








' sterqui- 








‘? The Pelliculosi of Fries are ‘termed a tribus, and correspond to wi 
otherwise considered as a subgenus by Fries. The next lower unit — to which 
the Comati belong — is therefore the section, as understood by Fries and the 
modern taxonomists 
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branching off at an approximately right angle and forming a dicho- 
physoid structure. 

©. alachuanus Murr. 

Sect. 2. MICACEI Fr. (1838) em. Schréter (1889) (Farinosi Lange 
1915). Cuticle or veil made up partly or entirely of spherocysts or at 
least chains of isodiametric elements. 

Type species : C. micaceus (Bull. ex Fr.) Fr 

Subsection Domestici Sing. (1948) Cove layer of the pileus 
formed not exclusively of spherocysts and isodiametric elements but 
the latter intermixed with a large number of fibrils and filaments. 

Type species : C. domesticus (Bull. ex Fr.) S. F. Gray sensu Lange. 

©. domesticus (Bull. ex Fr.) 8. ray sensu Lange; also C. radians 
(Desm.) Fr. and many other species (see Romaguesi in Rev. Myc. 10: 
88. 1945). 

Subsection Exannulati Lange (1915). Veil composed of sphero- 
cysts exclusively or with a few thin filamentous connective byphae 
intermixed. 

Type species : C. micaceus (Bull. ex Kr.) Fr. 

C. micaceus (Bull. ex Fr.) Fr.; C. niveus (Pers. ex Fr.) Fr.; C. curtus 
Kalchbr. and many more species. 

Each of the three species mer 
the central species of a stirps. 

Subsection Nudi (Lange ut sectio "4 1915). Veil usually macro- 
scopically not visible; epicutis cellular. 

C. plicatilis (W. Curt. ex Fr.) Fr. 

Subsection Auricomi Sing. (1948). As the preceding subsection 
but with long hairs arising among the cells of the epicutis. 

C. auricomus Pat. 
























jioned above may be considered as 











KRY TO THY sPRCIKS 





‘The author is unable to publish a better key to the species than that published 
by Kauffman for the flora of Michigan, U. 8. A., Lange for Denmark, aud 
Romagnesi for France. A combiuati of these keys should generally lead to 
the correct species or at Teast hborhood as long as temperate species 
are concerned. The species of the tropics cannot be determined by keys. 








‘There is certainly no need for the Nudi as a section. In fact, the author 
wonders if this subsection should not be combined with the preceding one because 
of the potential veil in C. plicatilis. The same is true for the subsection Annulaté 
Lange (1915) which, by the way, is a synonym of the section Cyclodei Fr. (1898)- 
‘The presence of an annulas is not more than a specific character. 
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Subfamily Psathyrelloideae (Kiihner) Singer 
‘Type genus : Psathyrella (Fr.) Quél. 


Syn. : Peathyrellés Kiihner, Bull, Soc. Mye. Fr. 52: 33. 1936. 
Scotospores Romaguesi, Rerue de Mycologie 1 (1) : 33. 1936 (ut ser 
Scotosporaceae Romagnesi, Rev. Myc. 2 (6): 245 (ut familia, nor 

1937. 
Scotosporoideae Sing., Ann. Mycol. 34 : 
Peathyretleae Romaguesi, 1. e. 


8) 
nud). 








. 1936 (ut subfamilia) ; trib, 


Characters; Lamellae wedge-shaped ; spores not discolored in 
H,S0,. 


KEY TO THE GENERA 


A. Pileus small, plicate-suleate ; spore print black or deep fuscons ; hymenium 

of the Coprinus type (Psathyrell 97. Psendocoprinus, 
A, Not combining these characters, 

B, A well developed, large cup-shaped membranons volva present at the 

Vase of the stipe. 98, Macrometrula, 

B, Volva indistinct and fagacions, or none. 99. Prathyretla, 








97. PSEUDOCOPRINUS Kithner 


1928. 





‘Type species : Agaricus disseminatus Pers. ex Fr. 

Oharacters ; « Pileus thin, membranous, very fragile, plicate- 
furrowed, split above the back of the lamellae as the pileus of the 
Coprini Veliformes [a Friesian section of Coprinus including the thin 
plicate species] lamellae thin, adnate, at first ascendant, not deliques- 
cent; spores brown or blackish brown with germ pore; covering of 
the pileus and stipe and the edge of the lamellae with large erect 
hairs with thin walls; eystidia on the sides of the lamellae none». 
Kithner. 

Development of the carpophores : Hemiangiocarpous (a complete 
study has been made by Kiihner, /. ¢.). 

Area: Almost cosmopolitan. 

Limits : Kiihner emphasizes the plicate and split surface of the 
pileus, the coprinoid structure of the hymenium, and the shape of 
the basidia which are characterized by a cylindric upper portion 
(similar to what is here called the «false Urnigera type») as differences 
Sten 
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with Coprinus. On the other hand, he agrees with Buller that 
Pseudocoprinus disseminatus is not a typical Coprinus. The manner 
of formation of the hymenial ornamentation by folding always ends 
up in lamellae with non parallel sides in the adult specimens whereas 
the formation of the lamellae called coprinoid eventually produces 
lamellae with parallel sides. Romagnesi has recently accepted 
Kithner’s new genus (1936) only to abandon it in a later paper (1941) 
on the grounds that it is not very different from Coprinus except for 
the non-deliquescent: lamellae. He does not mention the development 
of the hymenophore, and it must be assumed that he is not in the 
possession of facts invalidating Buller’s and Kiihner’s results. ‘The 
author is therefore inclined to maintain the genus Pseudocoprinus. 

State of knowledge : The type species is completely known in every 
aspect. There are, however, possibly other species which have not 
been studied completely up to this date, at least as far as the deve- 
lopment of the lamellae is concerned. 

Practical importance : None, unless in tropical deterioration of 
fabries, 








si 





P, disseminatus (Pers. ex Kr.) Kiihner (Psathyrella, Quel. ; Copri- 
nus, S. F. Gray); probably also P. crenatus (Lasch) Kiibner ex 
Romagnesi (Psathyrella, Quél.; Coprinus, Ricken). 








98. MACROMETRULA Donk & Sing., apud Singer 
Myootogia 40 : 264, 1948. 


Type species : Agaricus (Chitonia) rubriceps Mi 

Characters: Habit of the carpophores somewhat like that of a 
Volvariella (pluteoid but volvate), with the lamellae not quite free 
but adnexed as in Psathyrella ; pilens with a distinct cellular epicutis 
as usual in Psathyrella, the isodiametric elements densely packed, 
somewhat smaller in the lower layer and there somewhat brownish in 
KOH; basidia of the normal size as found in Psathyrella, 4-spored ; 
cystidia ventricose below and somewhat narrowed or capitate above 
(Hydrophilum type) ; also occasional echinulate bodies seen; spores 
small, with broad and flattened germ pore, light umber in KOH, 
strongly discolored by H,SO,, with smooth complex wall, the 
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thick ; trama of the lamellae subregular, consisting of light brownish, 
subparallel hyphae when revived in KOH ; neither the trama nor any 
part of the spore wall pseadoamyloid or amyloid; subhymenium very 
dense, of small elements ; stipe central, hollow, exannulate but with 
a strongly developed cup-shaped membranous volya at the base with 
the free limb not attached to the surface of the stipe ; context white, 
consisting of hyphae with clamp connections. On soil in greenhouses. 

Development of the carpophores : Probably hemiangiocarpous. 

Area: The distribution of this genus is obscure since the only 
species known occurs in the Aroid house in Kew, England, and had 
obviously been introduced to Europe with some aroids. 

Limits : This genus is clearly distinet from Psathyrella which never 
has a well developed yolva. ‘The presence of a volva is in all 
other cases considered us a generic character (Amanita, Volvariella, 
Olarkeinda), and there is no reason why it should not be the main 
differentiating character in this case; at least under the presumption 
that no intermediates exist, the hiatus between the two genera is 
sufficiently large. 

State of knowledge : A small fragment of the edge of the lamellae 
whieh was taken from the type specimen at Kew was studied by 
Donk and Singer at the Farlow Herbarium; later, more materia} 
was made available by the Director of the Kew Gardens, also from 
the type collection, clearly showing the presence of cystidia on the 
sides of the lamellae and the stracture of the enticle. This historical 
material in addition to the good picture published by Cooke, and 
Massee’s original description, provide enough data on this fungus to 
insert it in the list of valid genera in the Coprinaceae. 

Practical importance : None. 
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SPECIES 


M. rubriceps (Mass.) Donk & Sing. (A 
Mass.). 





Mass.; Chitonia, 


99. PSATHYRELLA (Fr.) Quél. 


Champ. Jura Fosg., p. 178. 187 





em, Kilner. 


‘Type species : P. gracilis (Fr.) Quél. 





Syn. : Agaricus snbgenus Psathyrella Fr. - 1838. 
Psathyra (Er.) Quél., 1. ¢., p. 148, non Spreng. (1818). 
Hypholoma (Fr.) Quél., 1. ¢., p. 112, also sensn Romaguesi (1936). 






icrisis p. 
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Pannucia Karst., Bidr. Finl. Nat, Folk 32: xxvi. 1879. 
Drosophila Quél., Enckiridion, p. 115. 1886. 

Lacrymaria Pat., Hymen. Europ., p. 122. 1887. 

Atylospora Bayod, Ann, Se. Nat., Bot, VII. 9: 376. 1889. 
Glyptospora Fayod, 2. ¢., p. 377. 

Pluteopsis Fayod, 1. ¢., p. 377. 

Cortiniopsis Schriter in Cohn, Cryptog.-jl. Schles., Pilze, p. 566. 1889. 
Gymnochitus Clements, Bot. Sure. Nebr. 4 : 23. 1896, non Blume. 
Hypholomopsis Earle, Bull, N. ¥. Bot. Gard. § : 436. 1909. 















Characters: Pileus campanulate, conical, or bullaceous at first, 
usually distinctly hygrophanous, often glittery when dry, with a 
distinct cellular epicutis, which is rarely covered partly by a fibrillose 
velar layer; lamellae narrowly adnexed (not free) to adnate, 
rarely adnato-decurrent; hymenophoral trama regular to subregular, 
pigmented or hyaline in NH,OH; basidia normal (larger than in 
Agaricus, even comparatively i. e. in relation with the spore size), 
sometimes 2-spored ; cystidia present but often confined to the edges 
(cheilocystidia); hymeniam not coprinoid (basidia often touching 
each other, the psendoparaphyses not regularly interrupting them); 
the lamellae wedge-shaped, of the inaequihymeniiferous type ; spores 
in mass purplish fuscons to deep fascous (« Java brown » to «Hindu» 
Maerz & Paul) to black, more rarely a dull reddish or russet, e. gr. 
«deep brownish vinaceous » (Ridgway), transparent or opaque under 
the microscope, with germ pore, smooth and without any kind of 
ornamentation but sometimes with a slightly rhomboid shape or 
ng so in frontal view), small 


























subangular-tetraedric (at least appea 
(below 6 y) to large (to 20p) with complex wall; stipe centrally 
attached, usually strictly tubulose, flexuous or straight, with or 
without a veil which is sometimes annulate but usually not leaving 
a strong trace on the stipe, always devoid of a cup-shaped volva; 
pseudorrhiza and short rhizomorphs (white) sometimes present; 
context white or somewhat colored; hyphae usually with clamp 
connections. On the earth in and outside the woods, also on dead or 
living wood, also on dung, on living agaries and other Basidiomycetes 
(parasitically), and various other dead or living vegetable matter. 

Development of the carpophores : Probably always hemiangiocarpous 
(known to be so in P. epimyces). 

Area : Cosmopolitan. 

Limits : This genus was originally considered as exciusively black 
spored. However, Quélet and Romagnesi (under the generie name 
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and Singer (under the name Psathyra) have emended the genus inelu- 
ding several other genera or parts of them (Psathyra, Hypholoma, a 
large part of Psilocybe and some species of Stropharia and Entoloma) 
whereby a genus with a large number of sections, and species resulted. 
‘This emended genus Psathyrella is a very natural unit. It has been 
understood in about the same outline by the authors named above, 
yet, there are minor discrepancies which concern the following 
Lacrimaria Pat., and Hypholoma sensu str. Romagnesi non al. 
imaria Pat. has been admitted as a genns by all authors 
mentioned above, but-after a discussion of the matter between the 
North American specialist of this genus, A. H. Smith, and the author, 
and after farther comparison of representative specimens, the genus 
Tacrimaria does not appear to be well founded. ‘The roughness of 
the outer spore wall has several times been found to be a character 
of specific rather than generic value. Otherwise, the species of 
Jacrimaria are not clearly separable from the species of that part of 
Psathyrella called Hyphotoma sensu str. (not section) by Romagnesi 
(non al.). Since the name Hypholoma has been preoceupied by 
Romagnesi himself for a section different from the Lacrimaria group, 
Lacrimaria plus Hypholoma Romagnesi have been reunited here under 
the subgeneric name Lacrimaria, This emended concept of Lacrimaria 
is still not an autonomous genus. The author agrees with Kiihner 
(1936) who stated his belief in the generie identity of Hypholoma 
seusu str, Romagnesi and Psathyretla, 

As far as the separation of Psathyrella 
Pseudocoprinus are concerned, see under the corresponding paragraphs 
in the latter two ger 

State of knowledge: The genus Psathyrella or its nomenclatorial 
equivalents, or even its original parts as used in the Saceardo scheme, 
have not until very recently attracted the attention of modern n 
logists. However, Romagnesi in France, and A. H, Smith in the United 
States have recently interested themselves in the sectional taxonomy 
(Romagnesi) and the definition of various species (Smith) in this 
vast group but neither has yet had time to even begin monographic 
work, The temperate flora contains several dozens of good species — 
few of them fully known at present — while the author admits only 
25 species from all over the world in order to make sure that they 
are inserted correctly and not in duplication of older names. 

‘The classification adopted below is as close as possible to that 
Proposed by Romagnesi, yet taking into account several facts which 
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call for slight alterations in Romagnesi’s scheme, and also changing 
several names because of a stricter application of the nomenclatorial 
rules, 

Practical importance : P. Candolleana is an excellent edible fangus 
but little used. It is better known in North America (under the name 
Hypholoma incertum) than in Europe. 








SPECIES 


Subgenus I. Lacrimaria (Pat.) Sm. & Sing. (Lacrymaria Pat. 1887 
ut genus). A fibrillose innate layer of colored hyphae forming the 
contination of the veil oa the surface of the pileus partly covers the 
(sometimes less distinct) cellular epithelium ; spores sometimes rough 
or warty. 

‘Type species : P. velutina (Pers. ex Fr.) Sing. 

P. velutina (Pers. ex Fr.) Sing. (Hypholoma, Quél. 
called Hypholoma, Lacrymaria, ete., lacrimabunda by many 
but incorrectly so); P. scobinacea (Fr.) Sing. (Stropha 
Hypholoma, Ricken) and species closely related to the latter (such as 
Hypholoma. lepidotum Bres.; Atylospora Weberi Murr.; Hypholoma 
silvestre Gillet; Agaricus lacrimabundus Fr. sensu Konr. & Maubl. 
which may be the same as Stropharia cotonea Quél.), and other 
smooth-spored species. 

Subgenus LH. Hypholoma (Fr.) Romagnesi (1944) (Hypholoma (Itr.) 
Quél. ut genus non sensu Romagnesi 1936). Pleurocystidia present, 
utriform (ventricose-capitate), or absent and then the cheilocystidia 
utriform, or at least slightly narrowed in the middle and broadly 
capitate, or broadly ampullaceous with the neck broader than halt 
the diameter of the ventricose part beneath ; veil appendiculate. 

Type species : P. Candolleana (Fr.) A. H. Smith. 

Sect. 1. FRAGILISSIMAE Romagnesi (1944). Trama of the 
lamellae hyaline, entire trama very little pigmented if at all, at least 
the larger portion of it completely hyaline; cystidia on the sides ot 
the lamellae none ; spores larger than 10 p. 

Type spec mareceseibilis (Britz.) Sing. 

P. marcescibilis (Britz.) Sing. (Hypholoma, Sacc.; Drosophila, 
Romagnesi; Psathyra fragilissima Lange), and probably several 
more species. 

Section 2. CANDOLLEANAE Romagnesi (1944). ‘Trama of the 
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lamellae hyaline; cystidia on the sides of the lamellae none; spores 
smaller than 10 y.. 

Type species : P. Candolleana (Kr.) A. H. Smith. 

P. Candolleana (U'x.) A. H. Smith, with forma incerta (Peck) and 
f. coriaria (Pan.) Sing. [Hypholoma Candolleanum (Fr.) Quél. ; 
Drosophila, Quél.; Hypholoma incertum (Peek) Sace.; Hypholoma 
coriarium Panuzzi; forms of P. Candolleana are also often referred 
to under the name Hypholoma appendicnlatum but the latter is a 
species of doubtfal standing]. 

Note: The section Sphintrigeri may be transferred here from 
Stropharia and inserted as an additional section, The author has not 
re-studied the species involved, and consequently omits this group 
here. Psathyrella epimyces (Peck) A. H. Smith (Panacolus, Peek; 
Stropharia, Atk.) is intermediate between the Sphintrigeri and 
Candolleanae, 

Sect. 3. FATUAE Romagnesi (1944). ‘Trama of the lamellae 
hyaline; cystidia on the sides of the lamellae present; spores rather 
small (smaller than 11); carpophores in most species rather large, 

Type species : P. pygmaca (Quél.) Sing. 

P. pygmaca (Quél.) Sing. (Drosophila, Quél. ; Psathyrella consimilis 
Bres, & Henn. ; Hypholoma minatellam Hoehnel ; Psathyra gyroflexa 
(Jr,) Quél. sensu R, Maire non al. — synonymy according to data 
published by Romagnes . casca (Fr.) Sing. (sensu Romagnesi) 
(Hypholoma, Quél.); P. spadiceogrisea (Schaeff. ex Fr.) A. H. Smith 
(Psathyra, Quél.; Drosophila, Quél.; Psilocybe, Bondier), at least in 
the sense of Ricken, Lange enesi. 

Sect. 4. TYPHICOLAE Ror (1944), Hymenophoral trama 
colored with membrana-pigment ; spores larger than 10; eystidia 
on the sides of the lamellae none; earpophores small or rather small; 
lamellae 

Type species : P. Typhae (Kalchbr.) Sing. 

P. Typhae (Kalebbr.) Sing. (Psathyra, Sace.; Drosophila, Romagnesi) 
and probably many other species. 

Sect. 5. HYDROPHILAE Romagnesi (1944), em. ‘Trama of the 
lamellae colored with a membrana pigment ; spores small (up to 6.5 p 
long.) ; eystidia absent on the sides of the lamellae, or more rarely 
present on both the edges and the sides of the lamellae; carpo- 
phores rather large (i. e. size of those of P. Candolleana or slightly 
smaller) ; spores under the microscope not very deeply colored. 

Wiens eupeticg x Tt heaivgubiie (intl ae Wel Mee 









































468 LILLOA XXII (1949) 


P. hydrophila (Bull. ex Fr.) Sing. (Hypholoma, Quél.; Psathyra, 
Bertrand ; Psilocybe, Gillet ; Drosophila, Quél.). 

Sect. 6. FRUSTULENTAE Romagnesi (1944 ut subsect. sectio- 
nis Hydrophilarum). Differing from section 5 in the spores measuring 
from 6-11.54 in length, and in the constant presence of numerous 
pleurocystidia, also in smaller size and habit (comparable with that 
of P. gracilis), and very fugacious and slight veil. 

‘Type species : P. frustulenta (Ev.) A. H. Smith. 

P, frustulenta (Pr.) A. H. Smith sensu A. H. Smith non Ricken 
(Psathyra, Sace. ; Drosophila, Romagnesi). 

Subgenus ILL. Homophron Britz. (1883 ut subgenus Agarici) [Dro- 
sophila, subgenus Psathyra (Br.) Romagnesi (sensu Romagnesi non 
Fries)| 

Cystidia on the sides of the lamellae not utriform, with narrow, 
thick-walled (to solid) apex which is strongly, more rarely slightly 
muricate (inerusted with crystals), refringent and sometimes some: 
what colored (thus showing all characteristics of metuloids) ; margin 
of the pileus often involute, without any veil; piles fleshy and com- 
paratively thick ; stipe often fasciculate and lignicolous ; spores dark 
colored, or more often rather light colored, even as bright as «deep 
























brownish vinaceous» (Ridgway). 

Type species : P. spadicea (Schaeft. ex Pr.) Sing. 

P. spadicea (Schaeff. ex Fr.) Sing. (Psilocybe, Quél.; Drosophila, 
Quél.); P. olympiana A. 1. Smith ; P. sareocephala (Fx,) Sing, (Psilo- 
cybe, Gillet; Psathyra, Bertrand); P. subcernua (Schulzer) Sing. 
[Agaricus (Nolanea) subcernuus) Sehulzer; Psathyra, Hoehnel ; Cli- 
topilus conissans Peck ; Psilocybe conissans (Peck) Peck 1908). 

Subgenus IV. Pannucia (Karst.) Romagnesi (1944) (Genus Pannu- 
cia Karst. 1879). Cystidia never utriform, rather ampullaceons or 
fusiform, with apical portion less than half as thick as the broadest 
portion of the cystidium, neither thick-walled nor muricate, rarely 
with very slightly and rather evenly thickened wall which is some- 
times beset with some crystals, but then the margin of the pileus 
always distinctly veiled in young earpophores; spores always small 
(i.e. smaller than 10). 























' P. spadicea is the species on which this subgenus is mainly based ; it was con- 
sidered as Psilocybe by Fries. Consequently it is not recommended to use the sub- 
generic name Psathyra in this sense. In fact, it appears impossible, and also 
unnecessary since Homophron was used by Britzelmayr mainly for this group 
since 1883. 
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Type species : P. noli-tangere (Fr.) Sing. °°. 

P. noli-tangere (Fr.) Sing. (Pannucia, Karst.; Psathyra, Quél.); 
P. pennata (Fr.) Sing. (sensu Ricken) and P. pennata (Fr.) Sing. 
(sensu Lange) "®: P. gossypina (Bull. ex Fr.) Sing. (Psathyra, Quél. ; 
Drosophila, Quél.); P. fibrillosa (Pers. ex Fr,) Sing. (sensu Ricken) 
(Psathyra, Quél.; Drosophila, Quél.), and several other species. 

Subgenus V. Eupsathyrella Sing. [Drosophila subgenus Psathyrella 
(Fr.) Romagnesi 1944]. Distinguished from the preceding subgenus 
mainly in the large spores which are practically black in print in 
most of the species, or at least blackish fuscous. 

Type species : P. gracilis (Fr.) Quél. 

P. gracilis (Br.) Quél. 

Sect. 7. GRACILES Romagnesi (1944). Hymenophoral trama 
hyaline; stipe with a more or less distinct pseudorrhiza. 

‘Type species : As in the genus and subgenus. 

Sect. 8. MICRORHIZAE Romagnesi (1944), Trama with a mem- 
brana-pigment and consequently slightly to strongly colored ; stipe 
with a psendorrhiza, 

Type species : P. microrhiza (Lasch) Sing. 

P. microrhiza (Lasch) Sing, (Psathyra, Sace.; Drosophila, Roma- 
gnesi). 

Sect. 9. ATOMATAE Romagnesi (1944). Hymenophoral trama as 
in the preceding section; stipe without pseudorrhiza; veil usually 
present but fagacious; pleurocystidia usually present but scattered; 
pileus up to 20 mm broad. 

‘Type species : P. prona (Br.) Gillet sensu Ricken. 

P. prona (Fr.) Gillet sensu Ricken (Coprinarius, Quél.); perhaps 
also P, atomata (Fr.) Quél. 

Sect. 10. SUBATRATAE Romagnesi (1944). ‘Trama as in sec- 
tion 2; psendorrhiza absent; veil absolutely none, allegedly even in 


























“> Romagnesi separates two sections within this rather homogeneous group. 
‘There is a question whether or not such a separation is justified, and much 
seems to indicate that the subgenus should perhaps rather remain unsubdivided. 
However, even if the sections were accepted, the position of the type species of 
the subgenus is unknown since not all the data required by Romagnesi for the 
determination of the section are known in P. noli-tangere. Consequently, there 
was no choice but to omit the sections at present. 

4 One of the interpretations will eventually have to be renamed unless an 
older name can be found for the species believed to be not the Friesian concep- 
prin 
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the primordia (at least macroscopically) ; pleurocystidia none ; spores 
usually very large (12-18 ) ; pileus often broader than 20 mm. 

Type species : P. subatrata (Batsch ex Fr.) Gillet. 

P. subatrata (Batsch ex Fr.) Gillet (Drosophila, Quél.). 

Subgenus VI. Conocybella A. H. Smith in litt. ex Sing. (1948). 
Much like subgenus LV but the cheilocystidia of the Conocybe type 
i. e, broadly ventricose below with a small globose stalked capitel- 
lum at the apex or vesiculose; plenrocystidia none; spores small 
(smaller than 10 p). 

‘Type species : P. michiganensis A. H. Smith. 

P. michiganensis A. H. Smith; probably also P. Roystoniae (Earle) 
Sing. (Gymnochilus, Earle; Hypholoma, Sace.). 








Subfamily Panaeoloideae Sing. 
Ann, Mycol. 34: 





39, 1936. 
‘Type genus : Panacolus (Fr.) Quél. 


Syn. : Panaeoleae Romagni 
Scotosporacearum). 
Panaeolés Kithnor 





Rev. Mycol. 2: 23. 1937 (nom, nnd.) (nt tribns 








U. Soc. Mycol. Fr. §2: 33. 1936 (ut série). 


Characters: Pileus with cellular epicutis; lamellae not deliques- 
cent, becoming very nnequally dusted with the spores when mature, 
and consequently rather spotty when seen from the sides, but 
belonging to the aequihymeniiferous type, so-called Panaeolus sub- 
type (Buller); spores often lemon-shaped, not discolored when 
treated with concentrated H,SO,; habit characteriseally campanu- 
late and rarely expanding, more rarely semiglobose and not expand- 
ing. 











KEY TO THE GENERA 





les of the lamellae. 
B. Spore print deep pneplish fuscons ; spores warty 100. Panaeolina 
B. Spore print black ; spores smootl 101. Panaeotus 

A. Cystidia present on the sides of the lamellae. 
C. Cystidia of the metuloid type : colored, thick-walled, acute ; habit of the 

carpophores exactly as in Panacolus. Predominantly tropieal genus. 

102. Copelandia 
Cystidia similar to the ehrysocystidia, with refringent inclosure which 
is, however, not distinctly yellow in ammonia, with hyaline, thin wall aud 
with broadly rounded apex ; habit of the carpophores different from that of 
the typical Panaeoli : more fleshy and thick. never hygrophanous; stipe 


A. Cystidia absent on the 
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100. PANAEOLINA R. Maire 


Publ. Junta Ciéue. Nat. Barcelona 1933, p. 109. 1933. 
‘Type species : P. foenisecii (Pers. ex Fr.) R. Maire. 


Syn. : Psilocybe Fayod, Ann, Se. Nat., Bot. VIL. 9+ 





7 1889, non al, 


Characters : Those of the subfamily ; spores deep purplish fuscous 
in print, verrneose or verruculose under the microscope. On the 
ground in open places. 

Development of the carpophores: Unknown. 

Area : Circumpolar; perhaps also in the southern hemisphere. 

Limits : This genus has been confused with Psilocybe in the past, 
and Kiilner (1929) and Maire (1933) separated it from Psilocybe. 
Some authors proposed to combine it with Panaeolus. In the author's 
opinion, this isa very good genus, and will be kept separate from 
Panacolus as long as no intermediate species can be discovered. 

State of knowledge: Only one well known species enters Panaco- 
Jina at present, —the type species. 





SPECIES 





P. foenisecii (Pers. ex Fr.) R. Maire (Psilocybe, Quél; Drosophila, 
Quél.; Panaeolus, Kiihner). 


101. PANAEOLUS (Fr.) Quél. 
Champ. Jura, Vosg. p. 151. 1872-73. 


‘Type species : P. campanulatus (I. ex Fr.) Quél. 





Syn. + Chalymmota Karst., Hattse., Bidr. Finl. 
Coprinarins Quél., Enchiridion, p. 118. 1886. 





Folk 32: xxvii. 1879. 
Characters: Pileus eampanulate, more rarely conical, usually pig- 
mented, rarely withont pigment at first, not or little expanding in 
age, often more or less hygrophanous, appendiculate with a white 
or whitish, eventually black stained veil, or naked, viscid or dry; 
epicutis cellular; lamellae strongly variegated because of the basi- 
dia maturing in patches (« Panacolus-subtype >), ascendant at least 
in youth; cheilocystidia present; other kinds of cystidia absent; 
spores lemon-shaped, rarely more evenly ellipsoid, smooth, black in 
mass and almost so (not transparent) under the microscope, opaque, 
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rather large (larger than 10 in all species known), with distinet. 
broad germ pore, with thick, complex wall; stipe usually strongly 
elongated in comparison with the diameter of the pileus, rather thin, 
usually at least partly pigmented, tubulose, central, On the soil and 
on dung. 

Development of the carpophores: Probably hemiangiocarpous, at 
least in most species, and known to be so in P. sphinctrinus. 

Area : Cosmopolitan, 

Limits : Some authors are inclined to combine all elements of the 
Panaeoloideae into this one genus. Considering the sharpness of the 
characters emphasized here, the strong hiatus between these genera, 
and the comparative value of the genera in neighboring groups, the 
author is firmly convinced that these units are perfectly good auto- 
nomous genera, and Panacolus should be understood in the emended, 
i.e. restricted interpretation, excluding Panacolina, Anellaria and 
Copelandia. 

State of knowledge : The species belonging in Panaeolus have all 
been studied thoroughly but their separation is still difficult in many 
cases, One is often tempted to doubt the value of the characters 
supposedly distinctive as introduced by Fries. The degree of hygro- 
phanity of the pileus and the presence or absence ot the appendicu- 
lation on the margin do not seem to be as constant as Fries believed 
they were. It must be hoped that a future monograph will bring 
more light regarding the delimitation of the species within Panaco- 
lus. Six species are here admitted. 

Practical importance : Panaeolus sphinctrinus and P. papilionaceus 
ave used as intoxicating drugs in Central America by certain Indian 
populations, together with Psilocybe cubensis. In large doses (i. e. 
50-60 specimens) they are poisonous. Panaeolus occasionally appears 
as a weed fungus in mushroom beds, but the damage inflicted is pro- 
bably negligible. 








SPECIES 


P. sphinctrinus (Fv.) Quél. [P. campanulatus (L. ex Fr.) Quél. now 
Agaricus campanulatus Bull. ex Fr. 1821; P. Linnaeanus Imai] ; P. 
acuminatus (Schaef. ex Fr.) Quél.; P. retirugis (Fr.) Quél.; P. papi- 
lionaceus (Bull. p. p. ex Fr. p.p. em. Fr. 1838) Quél.; P. guttulatus 
Bres. ; P. subbalteatus (Berk. & Br.) Sace.; probably also P. fimicola 
(Fr.) Gillet and P. fimiputris (Bull. ex Fr.) Quél. (Anellaria, Karst.)- 
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KEY 70 THE SPECIES 


All keys published thas far will serve the purpose of determining the species 
according to the Friesian conceptions ; this goes for both Enrope and North 
America as well as temperate Asia since the species occurring in the northern 
hemisphere are probably not very different in these continents. 





102. COPELANDIA Bres. 


Hedwigia §3: 51. 1913. 





Type species: Copelandia papilionacea (Bull. ex Fr.) Bres. sensu 
Bres., non Panacolus papilionaceus (Bull. ex Fr.) Quél. 

Characters : Pileus and stipe pigmented; pileus fleshy or almost 
membranous, with cellular epicutis; lamellae variegated ; hymeno- 
phoral trama regular; metuloids melleous with thick walls and sub- 
acute narrowly mucronate apex which is sometimes solid ; spore 
print black; spores smooth, lemon-shaped, opaque, with complex 
wall and broad, distinet germ pore; stipe central, thin, rather fragile; 
context often changing color (bluing, ete.). On soil and on dung. 

Development of the carpophores : Unknown. 

Area : In warmer climates, Florida, Central America and west to 
the Philippines and Dutch East Indies. 

Limits: The genus Copelandia differs from Panaeolus not merely 
in the presence of eystidia at the edge and on the sides of the lamel- 
lae instead of merely on the edge, — but also by the peculiar charac- 
ter of the cystidia occurring on the edges, and by the discoloration 
of the context which is reminiscent of that in Psilocybe sect. Cya- 
nescentes. 

State of knowledge : The only species known to belong in Copelan- 
dia is reasonably well known. It may be expected that fresh spe- 
cimens will reveal certain chemical characters to be added to those 
indicated above. 

Practical importance : Unknown. 




















SPECIES 


©. eyanescens (Berk. & Br.) Sing. (Panaeolus, Sace.; Copelandia 
« papilionacea » (Bull.) Bres. non Agaricus papilionaceus sensu Fries 
1838 ; Panaeolus Westii Murr. ; Copelandia, Sing. 1944). 
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103. ANELLARIA Karst. 


Hattsr., Bidr. Finl. ) 





1. Polk 32: xxvii, 1879, em. 


‘Type species : A. separata (L. ex Fr.) Karst. 

Characters : Pileus comparatively fleshy (much more so than in 
Panacolus), with very little pigment (practically white inmost 
specimens, or with a slight ochraceous hue on the disc), viscid, with 
wide sterile projecting margin, campanulate, slightly expanding but 
not flattening in age, with well developed epitheliam; lamellae va- 
riegated as in Panacolus ; hymenophoral trama regular but its ele- 
ments not all truly parallel and not equal in size, some of them ra- 
ther short; basidia normally clavate, 4-spored ; cheilocystidia versi- 
form ; cystidioles of the sides of the lamellae very voluminous, vesi- 
culose, some strongly suggesting the chrysocystidia of the Stropha- 
riaceae but not distinetly yellow in ammonia and not distinetly bluing 
in cresyl blue, strictly hyaline ; spore print black; spores under 
the microscope deep purplish fascous to black, opaque, smooth, al- 
ways very large, with complex wall and broad distinet germ pore, 
not discolored in H,SO,, ellipsoid to lemon-shaped ; stipe with traces 
of a veil but part or all of it often found on the fringe of the 
margin, either solid, or annulate, or both, rather fleshy, practically 
not pigmented, central, rather long, sometimes viseid ; context white 
snd unchanging, fleshy, consisting of hyphae with clamp connections. 
‘On dung and on manured soil. 

Development of the carpophores: Probably always hemiangiocarpons. 

Area : Cosmopolitan, one species in North America north to Mi- 
chigan, otherwise nearly pantropical and subtropical ; the other more 
boreal and montane. 

Limits: ‘The practical absence of coloring matter, combined with 
the gelatinosity of certain sur ers of the carpophores, the 
fleshy pileus and stipe, and the solid, aunulate stipe are enough 
characters to define this genus macroscopically, even if it were not 
characterized by a simple, and dependable microscopical feature, 
the pleurocystidia. 

State of knowledge : Two specie: 
about them are available. 

Practical importance : Both species are edible. 





























known and all necessary data 
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SPECIES 


A, semiovata (Sow. ex Fr.) Pearson & Dennis [Panacolus, Lundell 
& Nannfeldt; Panaeolus separatus (L. ex Fr.) Quél.; Anellaria, 
Karst.]; A. sepulehratis (Berk, ?) Sing. [Panacolus, Sace.; Panaeo- 
Ins solidipes (Peck) Sace.|. 


KRY TO THE SPECIES 


A. Annulas well developed. Northern and snbalpine species (in the mountains 
up to 3000 m.), cireampolar and mountains of Sonth America. 4. semiovata 
A, Annulus uoue or poorly developed. From Celebes through Oceania east to 
Central America and the West Indies, and in this continent north to Michi- 
gan, south to Argentina, A, seputehratis: 


BOLBITIACEAE Sing. 
Pap. Mich, Acad. Sc., Arts, Lett. 32: 147. 1946 (publ. 1948). 


‘Type genus : Bolbitius Fr. 

Characters: Hymenophore lamellate to venose or with oblique 
anastomoses forming chambers (loculi) ; epientis often consisting of 
elongate repent, parallel elements ; but in the fleshy forms, epicutis 
always consisting of piriform (erect) or globose cells, and then the 
pileus usually hygrophanous and often glistening when dry ; derma- 
tocystidia differentiated from the elements of the epicutis, or not; 
cystidia present only on the edges (cheilocystidia), or also on the 
sides of the lamellae ; spore print a very rich, deep but bright rusty 
color, more rarely rasty-fuscous or sordid brown (i.e. approaching 
the color of the spore print of the Inocybes), never in the colors in- 
dicated for the Coprinaceae, and never pink, ochraceons, or gree 
spores melleous to rusty under the microscope, smooth, very rarely 
rough or verrucose, always with a germ pore (PI. XII, 1) butin certain 
species the germ pore not very distinct, and in this case it may be 
thought to be absent (Agrocybe erebia and related species, ete.); ba- 





"* The description of the type is not fally in accordance with the characters 
of this species, yet, authen material from the Curtis Herbarium is undoubted- 
ly the same as Panacolus solidipes and antedates this latter considerably. It 
must be assumed that the original type was in poor condition for a macrosco- 
Pical description when received by Berkeley, or else was not accompanied by 
notes, or by poor ones. This condition is rather frequent as far as tropical spe- 
cies are concerned. 
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sidia comparatively short and broad, 1 3+, or A-spored, two- 
spored races common; stipe fleshy to fra: , often 
with dermatocystidia ; clamp connections always present in normal, 
i.¢. heterothallie forms (but parthenogenetic and homothallic forms 
of the same species often clampless); growing on wood and on lnmus 
in the woods, on earth, on us vegetable matter, or on dung in 
and outside the woods, also on sawdust, or charcoal, frequently 
found on lawns, in gardens, in greenhouses, ete. 

Limits: As for the most important, central group of genera, i.e. 
Bolbitius, Conocybe, Galerella, aud Pholiotina, there is no need of 
additional delimitation since these genera, as a whole are abundantly 
different from all other agaries, yet clearly intermediate between 
the Coprinaceae and the Strophariaceac. 

However, certain problems arise when such peripherie genera as 
Cyttarophyllum at one extreme end of the family, and Agrocybe at 
the other end, are contemplated. 

(1) Cyttarophyllum : This genus was first described by Heim as a 
subgenus of Conocybe, an arrangement which does not sufticiently 
express the differences between Cyttarophyllum and Conocybe which 
are very considerable, but on the other hand shows that the affinity 
between the central group of the Bolbitiaceae and Cyltarophyllum is 
close enough to justify their combination into one single family. In 
fact, the color, structure and size of the spores is so much the same 
in Cyttarophyllum and in the remaining genera of the Bolbitiaceae 
that they cannot be distinguished if seen isolated from the carpo- 
phores, Even the shape of the carpophores is not unusual in the g 
nus Conocybe, and a somewhat marasmioid stipe is found in the sub- 
genus Ochromarasmius of the latter genus. What really differs is the 
non-cellular epicutis and the development of the hymenophore in 
Cyttarophyllum. In that regard, Cyttarophyllum is just one step closer 
tothe Gastromycetes of the Secotiaceae-type, and it is now known 
precisely which Gastromycetes: The genus Galeropsis as described 
by Velenovsky & Dvorak and restudied by Singer (1936), Galeropsis 
is, in habit, consistency and structure so similar to Cyttarophyllum, 
it may be asked whether it would not be preferable to separate Cyt- 
tarophyllum from the Bolbitiaceae and transfer them to the Secotia- 
ceae. The author disagrees with this point of view. Even if the me- 
chanism of separation of the margin of the pileus from the stipe is 
different in Cyttarophyllum and probably delayed as compared with 
Conocybe, the presence of cheilocystidia in Cyttarophyllum shows 
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that the fungus in question has not a columella to which the hymeno- 
phore of the gleba is attached in the early stages but that the pro- 
longation of the stipe above the margin of the pileus is a true apical 
portion of a stipe which is free from the tissue of the latter. Under 
these circumstances it would be difficult to speak of Cyttarophyllum 
as of a Gastromycete, even theoretically. 

If then Cyttarophyllun is to remain among the Agaricales, there is 
no better place for it in the system than at the fringes of the Bolbi- 
tiaceae. One may consider it de branch adapted to xerophytic 
nditions (but why then the simplified structure of the cuticle %), 
or, in accordance with the opinion expressed by the author, as a link 
between the Gastromycetes and the Agaricales, representing a «halt 
ing-place» in the evolutionary line leading from the @astromycetes 
to the Agaricales. 

(2) Agrocybe: This genus was once considered as belonging toa 
now separated by Singer & Smith under the name 
Strophariaceae. This Gisposal of Agrocybe dates back to Van Ove- 
reem who published a nomen nudum (Phaeodeconica) with the inten- 
tion to designate what is now called Agrocybe Fayod, and put both 
this and the genus Stropharia into mily (also a nomen nudum) 
which he called Strophariaceae. This latter name was later validated 
by Singer & Smith. Another disposal of Agroeybe can be found in 
Romagnesi’s classification published at the oceasion of the publi 
tion of his Florule des Bois de la Grange. Mere the tribus Agrocybeac 
is one of the two tribus composing the family Phacotaceae (another 
nomen nudum, and formed not according to the rules of nomencla- 
ture); the other tribus is the Hebelomeac. The Hebelomeac are a group 
of agaries which is here considered as belonging in the family Corti- 
nariaceae, Summing up, we may therefore put the question at hand in 
the following words: Is Agrocybe closer to the Cortinariaceae (Hebelo- 
ma), ov the Strophariaceae (Stropharia), or the Bolbitiaceac( Bolbitius)? 
Both Romagnesi’s and Van Overeem’s arrangement bave in their 
favor a certain superficial similarity between the genera thus assem- 
bled. In fact, Stropharia stercoraria is often very similar to certain 
species of Agrocybe when seen in the field, and certain smaller spe- 
cies of Hebeloma may well suggest Agrocybe because of their color, 
slight viseidity, whitish stipe, and color of the lamellae. Neverthe- 
less, if the color of the spores of Agrocybe is disregarded, one will 
notice that the microscopical characters are almost precisely identical 
in Agrocybe and in the central group of genera in the Bolbitiaceae. 
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If no spore print is available, one will hardly be always in a position 
to tell the spores of Agrocybe from those of the other genera of the 
Bolbitiaceae. Furthermore, the preferences of habitat as observed in 
the Agrocybes are much more like those of the Conocybe-group than 
those of the Cortinariaceae which are mainly forest fungi, often form- 
ing mycorrhiza. And finally, a close observation of the spore prints 
and comparison with color charts will reveal that the colors observ- 
ed in Agrocybe have a more rusty tone than those of either Stropharia 
or Hebeloma, This situation is even more clearly apparent when the 
fact is taken into consideration that in North America at least one 
species of Bolbitius — otherwise completely identical with the clas- 
sical species of that genus as far as generic characters are concerned 
— has dull brown spore print instead of the rich rusty color usually 
observed in Bolbitius, Conocybe, Pholiotina, ete. This, in the author's 
opinion, is the final, decisive fact that proves that the group with a 
cellular epicutis on the pileus and a germ pore on the spores is an 
independent group that should not artificially be divided into fami- 
lies according to the shade of spore print color. It has been said that 
some species of Agrocybe have spores without germ pore. However, 
an attentive study of these spores with application of the proper 
technique will show that all species of Agrocybe have spores with 
germ pore, only in some of them the percentage of spores with entire 
wall is comparatively larger than in others, and in some species the 
germ pore is very small and the apex of the spore is not truncate 
enough to make the observation of the germ pore easy. A varying 
degree of development of the germ pore in a single spore print, and 
even more in a single hymenophore preparation is not uncommon. 
‘The presence of a limited number of spores with germ pore is usually 
considered as decisive for a positive statement on its presence in 























the species generally. 
Consequently, Agrocybe is considered as another genus of the 
Bolbitiaceac, 


KRY TO TUE GENERA 


A. Epicutis —a cutis, i.e. consisting of repent elongate elements ; context of the 
stipe rather dry and somewhat tough and at the same time rather light in 
weight ; pileus globose or more often narrowly fusoid, higher than broad, 
with the margin appressed to the stipe (not incurved nor even perpendicular 
to the longitudinal axis of the stipe); the young stages similar in habit to 
Gateropsis and other Secotiaceae. 104. Cyttarophyllum 
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vesiculose short elements which form a hymeniform outer layer above a hypo- 
dermium of different structure ; context of the stipe rarely dry and toughish, 
usually fleshy but thiu and fragile to, more rarely, thick and fleshy-soft ; 
pilens rarely globose or fusoid, usually semi-globose to campanulate or conical 
in yonth, and frequently expanding in age, usually broader than high, when 
quite mature; margin not appressed to the stipe; habit never comparable 
with the Secotiaceae, 
B. Spore priut rusty brown. 

C, Pilens viscid, plicate-suleate as in some Coprini; stipe wl 
whitish even near the base ; trama of the lamellae regular ; cheilocy- 
stidia not abraptly capitate. 109, Bolbitius 

C. Fungi not combining these characters. 

D. Lamellae very narrow, decurrent, triangular ; piles expanded 
in age. 108. Tubariopsis 
D, Lamellae not abnormally narrow and decurrent aud triangular ; 
pileus expanding in age at least toa certain degree, or more 
rareley not expai 
FE. Trama of the lamellae consisting of a very reduced me- 
diostratum, the hymenopodia on both sides of it very 
strongly developed and almost touching each other; veil 
mostly completely absent; pileus plicate or cheilocystidia 
with a stalked globnle at the apex (abruptly capitate’ 
F, Pilens plicate-snleate sts in some Coprini; cheilocy- 
stidia ampullaceous. 106. Gaterella 
#*, ileus subsnleate or transparently striate when moist, 
or even quite smoot ia abruptly capitate. 
105. Conocybe 
Hae normally regular (mediostratam 
well developed, of its elements rather voluminows) ; 
Veil present or absent ; pileus never plicate-snleate ; che 
cystidia rarely capitate. 107. Pholiotina 
B, Spore print ferruginous fuseons, or sordid brown. 





to or 



































‘Trama of the In 









G, Lamellae linear, narrow ; 





ontext of the pileus very thin; margin 


suleate, (see Bolbitinsy 
G. Lamellac broad to moderately narrow, not linear; context of the 
pileus comparatively thick ; margin not suleate. 110, Agrocybe 


104. CYTTAROPHYLLUM (Ileim) 





Beih, Bot. Centrathl. 56 (Abt. B): 147. 1936; Ann. Mycol. 34: 344. 1936. 
‘Type species : Conocybe Lesseyi (Peck) Heim, sensu Heim. 


Syn. : Conoeybe subgen. Cyltarophyllum Heim, C. I. Acad. Fr. 192: 291. 1931, 





Characters : Habit of the carpophores very characteristic because 
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cuminate pileus and the amplectant margin, i, e. the margin of the 
pileus is initially not incurved and not even directed against the 
surface of the stipe at an angle but is collariately attached to it 
and firmly appressed, later dissociating itself by a loosening up 
the coherence of the fibrilis, i.e. becoming more or less lacerate ; 
hymenophore distinctly lamellately arranged but the lamellae fre- 
quently anastomosing by veins or by lamellate anastomoses (i. ¢. 
anastomoses of a breadth equalling that of the lamellae) causing 
eyttarioid appearance; lamellae very narrow, strongly and permanent- 
ly ascendant; spore print not obtained but massed spores on the hy- 
1 rust color, becoming even richer colored in ammonia 
me medium according to the species, with distinet 
ith thiek or moderately thick, complex wall, dis- 
tinctly heterotropie (axillarly asymmetric), fasoid-amygdaliform or 
more frequently ellipsoid ; basidia characteristically ampullaceous 
or ventricose above and below and subconstricted in the middle (false 
Urnigera: type), either 2- or 4-spored (mixed), or all 4-spored, with 
numerous pseudoparaphyses which are yesiculose, without trae 
eystidia on the sides of the lamellae but with numerous (but not 
crowded) cheilocystidia along the edge of the lamellae which is fre 
from the stipe; hyphae of the epicutis of the pileus and the cortical 
layer of the stipe parallel with each other, strictly repent, filament 
ous but moderately thin and either thin-walled or with moderately 
thick walls; veil often present, cortinoid, pallid but not ordinarily 
well developed ; context rather light in weight and tenacious in the 
manner of the Secotiaceae rather than in the manner of the Polypora- 
cear, not as fleshy as in other gé of the Bolbitiaceae ; hyphae 
with clamp connections. Mostly outside the wood in xerophytic asso- 
ciations (deserts, steppes, dry mountain sides, ete.), on the ground or 
‘on herbaceous fragments. 
Development of the carpophor 
(very early stages have not been studied by the auth 
Area: Widespread in drier climates: Western North America, 
South Africa, probably also in the cold dry zone of South America. 
Limits: The separation of Cyttarophyllum from Conoeybe does not 
cause any difficulties. The separation from Galeropsis is more difficult 
since the latter looks much more like Qyttarophyllum, and Singer 
(1936) and Zeller (1943) did not correetly differentiate between these 
genera. The author has not found any cheilocystidia in @aleropsis, 
the spores are less asymmetric in the latter genus, and the sterig- 
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germ pore, smooth, 








































Probably nearly angiocarpous 
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mata more filamentous, upright and somewhat undulate, rather than 
typically half-sickle-shaped as in most agarics. The inner (pointing 
toward the columella) edges of the tramal plates are more obtuse in 
Galeropsis than in Cyttarophyllum where the lamellae are much more 
typically agaricoid. Though the specimens studied by the author 
were all mature, the obtuse edge of the lamellae would indicate a 
different development of the earpophores and especially the hymeno- 
phores than that of Cyttarophyllum. 

Nevertheless, there cannot be the slightest doubt but that Cytta- 
rophyllum and Galeropsis are most closely related to each other, Itis 
only for the suke of keeping within the subject of the present book 
that the Secotiaceae are not treated here. Galeropsis is the one genus 
among the Secotiaceae most closely related to the Bolbitiaceae. But 
other Gastromycetes still show many characters reminiscent of this 
same group. A monograph of Secotium would bring this out, since 
there are about three different groups of species with very distinct 
spore characters in that genus, a fact that has not been empbasi- 
zeil’in the literature on Gastromycetes. 

State of knowledge : The four species composing this genus are 
well known. 

Practical importance : None. 








SPECIES 


0. polytrichoides (Zeller) Sing. (Secotium, Zeller ; Galeropsis, Zeller 
1943); C. cucullatum (Shope & Seaver) Sing. (Bolbitius, & Seaver ; 
Galeropsis, Sing.; Secotium longipes Zeller); C. liberatum (Kaleh- 
brenner apud Thuemen) Sing. (Bolbitius, Kalehbr.); C. Besseyi 
(Peck) Sing. (Galera, Peck ; Conoeybe, Heim). 





KEY TO THE SPECIES 


dia ampullaceons or subulate or subyen 





A. Pileus globose or ovoid ; cheilocy 
tricoye below, with capitate apex ; lamellae strongly anastomosing with ridges 
of nearly equat height with the radiating lamellae. North America ; according 
to Heim also in Madagascar "'*. C. Besseyi 


‘The specific identity of two rare species divided from each other geogra- 
phically by such enormons areas of land and ocean, and growing under climatical- 
ly so very different conditions, is very puzzling. Possibly, a farther study of the 
two types, will make it possible to separate these forms specifically. 

a 
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A. Pilens narrowly fusoid or subeylindric with acute tip or apical appendage : 
cheilocystidin as described above, or of different shape ; lamellae mostly less 
strongly anastomosing. 

B. Spores rusty-melleous as in Agrocybe when seen under the microscope 
in awmoniacal medinm. 











©, Spores ellipsoid-amy gdaloid, 6.8-7.5 (8.3) y broad ; all basidia 4-spored. 
Western North America. ©. polytrichoides 
C. Spores ellipsoid, 7,5-11 » broad ; basidia 2- and 4-spored in about 
equal proportions. South Afriea. ©. liberatum 





1. Spores deep and rich rusty brown under the microscope in ammoniacal 
ia as in C. Besseyi but longer (48-70 x 4.5-7.5 y) ; 
cewcullatum 





medium ; eheiloeysti 
basidia all 4-spored. From Wyoming to the Pacific coast. 





105. CONOCYBE Fayod, 





Prodrome, Aun. Se. Nat., VL. 9 


'ype species : Galera tenera (Schaef. ex Fr.) Quél. 








Syn. : Galerula Karst., bide. Fint. Nat, Folk 32; sxiii. 1879, p.p. *. 


Character cenoid, rarely assuming 


Habit of the carpophores my 





tricholomatoid appearance and then, because of the color of the 
lamellae, strongly reminiscent of Cortinarius ; pilens bygrophanous, 





glistening when dry, not noticeably gelatinized in its outer layer 
With piriform to snglobose cells forming the epicutis; dermatocy: 
stidia on the stipe often present, but none on the pileus; lamellae 
usually at first strongly ascendant, the pileus not radially plicate- 
sulcate along the back of the lamellae but often transparently striate 
to somewhat suleate ; veil none, or slight on the margin of the pileus, 
none on the stipe; spore print a deep, rich, beautiful rust color; 
spores smooth or faintly verruculose, verrucose in some tropical spe- 
cies, with germ pore, deep rust color (rarely paler rusty-melleous) in 
ammonia, lemon-shaped, lentiform, or mostly ellipsoid, in the lentiform 
spores a hexagonal outline (benzene formula) in frontal view often 
very marked ; basidia broad and short, otherwise variable especially 
in the namber of sterigmata, 2-spored races frequent ; eystidia on the 
sides of the lamellae probably not present in any species but cheilo- 
eystidia always present, very characteristic, ventrivose below, with a 
globose capitulum which is stalked abruptly (PI XX1, 2); pseudopa- 
raphyses often very striking; hymenium sometimes containing a 

















49 The lectotype cannot be referred to either Galerina or Conocybe because of 
fiicient data and absence of type specimens. 





KR. Stscer, The « Agaricales > (Bolbitiaceae) 483 


substance that crystallizes in ammoniacal medium forming long color- 
less needles; hymenophoral trama reduced to a very thin medio- 
stratum consisting of a few filamentous hyphae which are flanked by 
the enormously developed hymenopodium consisting of vyolumin- 
ous elements, the hymenopodia of both sides of the mediostratum 
almost touching each other, the whole trama making almost the 
impression of being bilateral but the flanking layer not divergent, 
rather all hyphae more of less parallel with each other; stipe usually 
straight and central, elongate and thin, rarely thick fleshy, often 
villous or pubescent, prainose, ete., from hairs or dermatocystidia 
(which are often shaped like those of the edge of the lamellae), white or 
colored, with or without a psendorrhiza, rarely somewhat maras 
mioid ; all hyphae with clamp connections in the normal (heterothal- 
lic) forms. In and outside the woods, not rare in greenhouses, fields and 
gardens, on the bare soil, or among mosses and grasses, or on decayed 
wood, on charcoal, on anthills, on dung, et 

Development of the carpophores : Unknown. 

Area: Cosmopolitan. 

Limits: The genus Conocybe is very sharply separated trom all 
genera of this family if, as proposed by the author since 198, the 
genus Galerella is recognized as a separate unit between Conocybe and 
Pholiotella. In this case, all three genera become very homogeneous 
and natural and also easy enough to define. Pholiotina has a trama 
quite different from that of Conocybes besides, it has dermatocystidia 
. The cheilocystidia are capitate 
nd even there not as abruptly as in the 
Conovydes, This correlation of important characters makes it possible 
to distinguish a third genus, Galerella, where the shape of the 
cheilocystidia is similar to that in Pholiotina while the trama is 
like that of Conocybe; this peculiar combination of characters is 
supplemented by one more character not observed in either Pholiotina 
or Conocybe, the plicate-sulcate margin, 

State of knowledge : An excellent monograph by R. Kiihner has inn 
part been devoted to this genus, and consequently the latter is 
mach better known than Bolbitius which has not been monographed. 
Kiihner’s monograph includes Galerina, The author accepts Kiibner’s 
classification of the species of Conocybe but raises his subsections of 
the section Capitatae (which coincides with the author’s conception 
of the subgenus Eu-Conocybe) to sections, excepting Farinosae which 
become-.a synonym of the section Ceviiatae sensu stricto. Oné more 
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section, and one subgenus are added, both based on species unknown 

to Kiihner. This brings the number of species admitted here to 23. 

Velenovsky (1947) estimates the number of species of Galera (i. e. 

Conocybe and Galerina) as 4000 in Europe alone whereas the author 

admits not more than 43 in the world flora, — quite a contrast ! 
Practical importance : Unknown. 





SPECIES 


Subgenus 1, Euconocybe Sing. (1947). Spores smooth or very 
indistinetly verruculose, larger than 64; stipe fragile and rather 
soft, not appearing marasmioid in dried specimens ; on the soil in and 
outside the woods, also on charcoal, dung, sand, foliage, anthills, 





ete., rarely on decayed wood. 
Type species as in genus. 
Sect. 1. CAPITATAE Kiilmer (1935) em, (in the sense of Capitatae 
subsection Farinosae Kithner). Stipe entirely covered with cheilo- 
eystidia-like dermatocystidia (i, ¢. all capitatae); no hair-like bodies 





present on the surface of the stipe. 

Type species as in the genus and subgenus. 

O. laricina ner; C, mesospora Kiihner with several forms and 
varieties; C. Rickeniana Sing. [Galera spicula (Fr.) Quél. sensu 
Ricken non al.; Conovybe, «(Ricken)» Kiihner, non al.] wilh several 
forms and one variety; C. tenera (Schaeff. ex Fr.) Fayod ex aut. 
sensu Kiibner with several forms and varieties; C. striatipes (Speg.) 
Sing. (C. leucopoda Kiihner); @. antipoda (Lasch) Kiihner (Galerula 
floridana Murr.) 

Sect. 2. MIXTAE Kiihner ; (1945, ut subsectio). Stipe with chei- 
locystidia-like (i. e. capitate) dermatocystidia and at same time with 
hair-lide elements. 

0. megalospora J. Schifter (Galera, J. Schiiffer). 

Sect. 3. PILOSELLAE Kiihner (1935, ut subsectio). Stipe not 
entirely white, with numerous hair-like elements but cheilocystidia- 
like dermatocystidia (at least such with abruptly capitate apex) 
none present. 

‘Lype species : C. pilosella (Pers. ex Fr.) Kithner. 

€. pilosella (Pers. ex Fr.) Kiihner (sensu Atkinson, Ktihner); @. 
anthracophila (R. Maire & Kiihner) Sing. (C. siliginea var. anthraco- 
phila Maire & Kiihner); @. neoantipus (Atk.) Sing. (Galerula, Atk. ; 
CG, siliginea var. neoantipus Kiihner); C. plumbeitincta (Atk)., Sing. 




















Res 





one, The « Agaricales» (Bolbitiaceac) 485 


1 Kilner"); C. bulbifera (Kauftm.) Romag- 
nesi; C. anbigua (Kiihner) Sing. (C. siliginea var, ambigua Kiihner); 
C. fragilis (Peck) Kithuer sensu Kiihner (an Peck) ; Galera incarnata 












J. Schiffer); C. siliginea (Fr.) Kiihner sensu Bres., non Kilner (Galera 
Quél., Galera tenera ssp. siliginea Konr, & Maubl, an sensu 
Bres.; Galera Rickenii J. Schiffer); €. magnipora (Murr.) Sing, (Ga- 





lerula, Murr.). 

Sect. 4, CANDIDAE Kiilier (1935 ut subsectio). Characters of 
the surface of the stipe similar to those of section 3, the whole stipe 
white; pilens often not striate. 

Type species : C. lateritia (Br.) Kiihner sen 

C. luctea (Lange) Metwod (Galera, Lange; C. lateritia (Batt. ex 
Fr.) Kithuer sensu Kiihner; Agaricus, Batt, ex Fr. non Schaef, ex 
Fr; Galera, Quél); 0. erixpa (Longyear) Sing. (Galera, Longyear), C. 
suberispa (Murr.) Sing. ; @, erispella (Murr.) Sing. 

Sect. 5. GIGANTEAE Sing. (1948). Characters of the surface of 
the stipe as in section 3 and 4 but the entire stipe white as in section 
4 and pileus and stipe very stout for a Conocybe, assuming the habit 
of a Cortinarius. 

©. intrusa (Peck) Sing. (Cortinarius, Peck). 

Subgenus If. Ochromarasmius Sing. (1947). Spores sometimes: 
minute, smaller than 6, distinetly warty; stipe sometimes very 
thin and cartilagionous, looking like that of Marasmius aciculiformis 
Berk. & Curt., covered with eapitate dermatocystidia; on decayed 
tranks and stumps in Brazil. 

C. jurnensis (Henn.) Sing. (Nancoria, He 
Sing. (Gale 







































; C. macrorhina (Spex) 





Speg.). 





KEY TO THE spKctEs 


that by Kithner, in Le Genre Galera (r.) Quél. 





‘The best key 
Paris 1935. 


f the species a. «tli- 
dota called Galeve 
ffer ; consequently 





"Che author difiees from Kiihner in his interpretation 
gincus Fr, This 5] es is considered identical with what Bres 
siliginea, und what J. Sehiiffer ealled Galera Rickenii J, Sebi 
what Kiihner considers as varieties of his interpretation of A. siligineus Fr. and 
, none of them comparable to 












what the author believes are independent sp 
Fries’ species, had to be raised to specifie rank. 
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106. GALERELLA Ea‘ 
Bull. N. ¥, Bot. Gard. 5: 422. 1909. 





‘Lype species : Agaricus coprinoides Peck. 

Characters : Differing from Conocybe in the non-capitate cheiloc 
tidia and the plicate-suleate pileus (after the manner of some thin 
Coprini); from Bolbitius in non 
meadows and in the woods. 

Development of the carpophores : Unknown. 

Area: Temperate and subtropical regions of at least the northern 
hemisphere. 

Limits : See under Conocybe. 

State of knowledge : Only one spec 
are merely suspected to belong here. 

Practical importance : Unknown. 








pileus and smaller spores. On 





is completely known, others 
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G. plicatella (Peck) Sing. (Agaricus, Peck; Galera, Harle; Gale- 
rula, Murr.; Conoeybe, Kithner; Agaricus coprinoides Peck ; Galera, 
Sace,) ; according to Kithner probably also Galera erocospora (Berk. & 
Curt.) Sace. ; Galera pulchra Clements, Galera flava Peck, and Bolbi 
tius coniocephalus (Bull.) sensu Ricken. These latter species have not 
been transferred to Galerella because they are incompletely known, 








107, PHOLIOTINA Fayod 


Prodromo, Anu, Se. Nat., Bot, VII. 9 





J, 1889, 





‘Type species : Pholiota blattaria (Fr.) Gillet. 

Characters; Characters im Conocybe but trama of the 
lamellae normally regular, i.e. mediostratum more developed and 
hymenopodium less developed than in that genu’ 
smooth; cheilocystidia rarely ampnilaceous-capitate and then not 
so abruptly as in Conoeybe ; dermatocystidia on the pileus often 
present; veil often present. On foliage, on decayed wood, on the 
soil, in and outside the woods. 

Development of the carpophores: Probably always hemiangio- 
carpous. 

Area: Cosmopolitan. 

Limits : See under Conocybe. 
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State of knowledge: ‘The 14 species now listed in Pholiotina are 
well known. This is mainly due to Kiihner’s monograph Le Genre 
Galera, Paris 1935. 

Practical importance : None. 


SPECIES 


Sect. 1. PILIFERAE Kiihner (1935, ut sect. gen, Conoeybae) 
Veil none. 

Type species : P. pygmacoaffinis (Kr. sensu Kiihner) Sing. 

P. coprophila (Kiihner) Sing. (Conocybe, Kiihner); P. aberrans 
(Kiihner) Sing. (Conocybe, Kithner) ; P. eyanopoda (Atkinson) Sing. 
(Galerula, Atk.); P. Mairei (Kiiiner) Sing. (Conocybe, Kiibner) ; 
P. pygmacoaffinis (Fr. sensu Lange) Sing. (Galera, Lange : Conocybe, 
Kiihner). 

Sect. 2. TOGULARES Konrad & Maubl. (1924-1 
gen. Pholiotae). Veil present, appendiculate or annulate. 

Type species : P. togularis (Bull. ex Fr.) Fayod ex Sing. (sensu 
Ricken, Kiihner). 

P, subnuda (Kithner) Sing. (Conocybe, Kiihner); P. septentrionalis 
(A. H. Smith) Sing. (Pholiota, A. H. Smith; Pholiota intermedia 
A. H. Smith non Sing. ; Conocybe, Kiihner) ; P. appendiculata (Lange 
& Kiihner) Sing. (Conocybe, Lange & Kiihner); P. blattaria (Fr.) 
Fayod ex Sing. (sensu Ricken, Kiihner), with several formae; P. 
vestita (Fr, apnd Quél.) Sing. (Galera, Fr. apud Qaél.; Conoeybe, 
Kiihner); P. peronata (Kiihner & R. Maire) Sing. (Conocybe, Kiibn. 
& Mre.); P. filaris (Pr) Sing. (Agaricus togularis var. filaris Fr. ; 
Conocybe, Kiihner); P. rugosa (Peck) Sing. (Pholiota, Peck); P. 
togularis (Bull, ex Fr.) Fayod ex Sing. (sensn Ricken, Kithner). 








> Ub sect. 











KEY TO THE srECIES 


A key is nunece: ince the mouograph by Kithner cited above contains a 
good key to the species of Pholiotina (under Conocyde), and only one of the spe- 
cies enumerated above (P. rugosa) is not keyed ont there. 








108. TUBARIOPSIS Heim 


Le Genre Inocybe, p. 61. 1931. 





Type species : T. torquipes He: 
Characters: « Pilens thin, hygrophanous, with straight margin, 
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with cellular epicutis, formed by subisodiametric elements; stipe 
inseparable from the pileus, fibrous, fistulose and contorted, elastic ; 
lamellae distant, thick, venose and anastomosing, subdecurrent; 
spores large, smooth, obovoid, with a broad germ pore, with triple 
wall, brown; eystidia rare, projecting, not muricate, thin-walled. On 
the earth». Heim, The type species has a true epithelium, judging 
from the figure; the septa are drawn without clamps; the cystidia 











are shown with ampullaceous ape: 

Development of the carpophores : Unknown. 

Area: Madagascar. 

Limits: According to the data indicated by Heim and quoted 
above, this genus differs from Pholiotina in the large number of glo- 
bose elements without dermatocystidia in the cuticle, and in the 
imperfect development of the hymenophore. If Tubariopsis is closer 
to Oyttarophyllum, it is certainly well characterized by its epithe- 
lium, 

State of knowledge : The author has not seen the material on which 
Heim based his description. However, since obviously all the impor 
tant characters are indicated, and the fangus does not fit into any of 
the genera existing until 1931, it may be allowed to insert this 
genus on the evidence of Heim’s description. Only one species is 
known, 

Practical importance : 























one. 





SPECIES 
T, torquipes Heim. 
109. BOLBITIUS Fr. 


Epicrisis, p. 253, 1838, 


Type species : B. fragilis (L. ex Fr.) Br. 





Syn. + Pluteolus (Fr.) Gillet, Hymen. Fr., p. 549. 1876. 
Agaricus subgen. Plutcolus Pr., Hym. Eur., p. 266. 1874. 

Mycena (Pers.) Roussel ex Murr., North Am. Fl. 10: 190. 1917, now 

(ox Fr.) 8. F. 








Bray. 


Characters: Differing from the other genera of this family in 
plicate-suleate or snleate margin and opimous to viscid surface of 
the pileus, noncapitate cheilocystidia, and frequently white stipe. 
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On dung, sawdust, earth, also on rotten trunks, on straw, on swampy 
soil, ete. 

Development of the curpophores: Probably hemiangiocarpous. 

Area: Probably almost cosmopolitan. 

Limits: Kilner (1935) sums up the differences between this 
genus and Conocybe, Galerella, and Pholiotina in the following 
manner: «It differs from [these genera] at first in the viscid cover- 
ing of the pilens. The Bolbitii which have a pileus that is almost 
always striate or even split above the dorsal part of the lamellae 
like that of the veliform Coprini, appear to be generally lacking the 
brownish ocher membrana-pigment which is present especially in 
the lower portions of the stipe in nearly all species of Conocybe [Gale- 
rella, and Pholiotina); their stipe is white to the base unless it 
shows —as is very often the case in the piles bright 
colors as yellow, greenish bluish, violet, or rose; these colors are 
intracellular, at least in Bolbitus titubans and B. alenriatus whereas 
the Conocybe (Galerellas and Pholiotinas) generally appear to lack 
all vacuolar pigment. The Bolbitii are separated from Conocybe 
anatomically by their [homogeneously] regular [hy menophoral] 
and by the pseudoparaphyses which are often more developed » 
(PI. XII, 1). 

Since there are species in Bolbi 
really rusty) spore print, for instance one spec 
by the author in Virginia with « Cochin » (Maer 
on white paper (perhaps B. nobilis Peck), there i 
parating Agrocybe from Bolbitius on the basis of other el 
the color of the spore print. However, the distinguishing characters 
indicated in the generic key (p. 479) will be sufiicient in all cases to 
avoid confusion between the two genera. 

State of knowledge : The genus Bolbitius is very little known. It hus 
not been monographed, aud the distinguishing features of the Euro- 
pean species are very weak. In other parts of the world where there 
are many more species of Bolbitius, the situation is even worse. In 
the eastern states of the U.S. A., several species can be found which 
appear to be omitted in the floras, and will probably turn out to be 
new. A monograph of the American species is most urgently needed. 
Only five species are admitted below, but many more species exist. 

Practical importance : None. 
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SPECIES 


Stirps Reticulatus (On wood; usually without yellow pigment and 
and not entirely white). 

B, retiewlatus (Pers, ex Fr.) Ricken 
{Pluteolus, Karst.). 

Stirps Vitellinus (On pastures, on dung or sawdust, etc., often 
white or yellow). 

B, vitellinus (Pers. ex Fr.) Fr. [Bolbitius fragilis (L. ex) Fr.; Bol- 
bitins titubans (Bull.ex Fr.) Fr.]; B. exiguus Sing. ; B. albiceps Speg. 

According to Kiihner, the following species also belongs in Bolbi- 
tius: B. glancopurpureus (Berk. & Br.) Kithner [Agaricus (Galera), 
B, & Br). 

According to Murrill, the number of species in Pluteolus and Bol: 
bitiue ws cited in North America Flora 10: 186-193. 1917, is twenty: 
seven, Some of those most likely to be trae Bolbitii are: Pluteolus 
glutinosus Clements ; Mycena variicolor (Atk.) Murr. (recte: Bolbitius 
raviicolor Atk.) ; Pluteolus coprophilus Peck, ete. but only the latter 
has been restudied in a modern way, otherwise one has to depend on 
the descriptions available antil new type studies uncover the facts 
how missing. 


B. alenriatus (Fr.) Sing. 














KRY TO THK SPRCIKS 


Under the circumstances, a new key to the species of Bolbitius would not be 
of mach value. 


1:0. AGROCYBE Fayod 
Prodvome, Ann, So, Nat. VIL 9: 358, 1889. 


‘Type species : Pholiota praccox (Pers. ex Kr.) Quél. 


Sun. Butte Batt. ex Earle, Bull. 
Toguria W. G. Smith, Brit, 
Mycol. 2: 178, 1937. 
Veeudodeconica Van Overeem, Bull. Jard. Bot, Buitenzorg 9; 19. 1927, 
nom, nnd. 






Bot. Gard. § : 424. 1909. 


id., p. 122. 1908 omend. Romagnesi, Ker. 








Characters: Pileus comparatively fleshy, not sulcate-plicate but 
either entirely striate or very finely transparentely striate over a 
very short distance from the margin toward the center, with a 
hymeniform covering forming the epicntis and consisting of globose 


form cells; lamellae broad (moderatelly broad to extre- 
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mely broad), either with eystidia on both the sides and the edge 
of the lamellae or with cheilocystidia only ; basidia 2-3-, or 4-spored, 
otherwise normal; spore print «Cochin», «burnt umber», « choco- 
late», « Montella », « Mandalay », or even darker in the same tone 
(Maerz & Paul); spores under the microscope melleous with a dark 
chestnut ferruginous line, smooth, with thick double wall, with germ 
pore (which is either broad and trancate or narrow and non-truneate, 
and then often easily overlooked and indistinct), in some species 
with a majority of pore-less spores in a print, in other species spores 
with 2-3 germ pores occasionally observed; stipe white or colored, 
smooth or rough, with or without veil, the latter often well developed 
and leaving an annulus on the mature stipe, base of the stipe often 
connected with thin white rhizomorphs (rhizoids) ; context consisting 
of hyphae with clamp connections. In the woods and more often 
outside the woods, 











gardens, on lawns, on fields and meadows, on 
the earth and on dung, seeds, rotting Cormophyta, also in greenhouses 
on manured soil, on anthills and on decaying wood. 

Decelopment of the carpophorex : Unknown for most of the species, 
in some hemiangiocarpous. 

Area: Almost cosmopolitan. 

Considering the close relationship between certain veiled 
in naked forms, and also the fact that many: veiled species 
occasionally occur without any veil, the author does not think that 
the revival of the genus Togaria in the sense of Romagnesi is needed. 
Aside from that, the type species proposed by Romagnesi does not 
occur in W. G. Smith’s first account and, consequently, cannot be 
accepted. 

State of knowledge: ‘This genus is taxonomically rather difficult, 
at least the innumerable forms around A. pediades and A, semiorb 
laris on one hand, and A. erebia on the other. ‘This genus is also in 
need of monographic treatment. The author has once made an 
(unpublished) study on the average sizes of the small, normal and 
gigantic spores occurring in a spore print, and the quotients of 
hundreds of measurements of length as wellas breadth of the spores, 
were expressed in curves which, in turn were compared in the 
various species and forms. It is possible that this method will in the 
end be of some assistance in the delimination ot forms or species. 
The results obtained by the author showed very distinct differences 
in various forms investigated but the question whether or not these 
differences follow specific lines could be answered only tentatively. 
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Consequently, the species enumerated below and the key are not 
based on biometrical data, Seventeen species are admitted. 

Practical importance: Several species of Agrocybe are excellent 
cdlible mushrooms, Some have been cultivated by the peasants in 
Sonthern Europe, especially in Italy, by a rather primitive method, 
mainly by watering naturally infected trunks. The most important 
of these species is A. Aegerita, but A. duraand A. praecor are also 
edible. 


SPECIES 


Subgenus I. Eu-Agrocybe Sing. (1936). Spores distinctly truncate, 
with broad germ pore. Carpophores developing on the ground, and 
on various kinds of vegetable matter, not on living or freshly eut 
wood, 

Type species : A. praecow (Pers. ex Fr.) Fayod ex aut. 

Sect. 1. PEDIADEAE (Fr.) Sing. (1936) (Gen. Naucoria, sect. 
Pediades Lange 1938). Veil usually none, very rarely annular; cysti- 
dia none except cheilocystidia. 

‘Type species : As in the subgenus. 

A, pediades (Pers. ex Fr.) Fayod ex aut., and several closely allied 
species or races [such as A. semiorbicularis (Bull. ex Fr.) Fayod ex 
ant., A. amoena (Weinm.) Sing., A. arenicola (Berk.) Sing. and 
A, fimicola (Speg.) Sing. (Naucoria, Speg.) = N. subamara Murr. p. p.J 
A, arvalis (Fr. sensa W. G. Smith) Sing.; A. vervacti (Fr.) Romag- 
nesi sensu Lange, Romagnesi, non Sydow, nec al. 

Sect. 2. PRAECOCES (Konr. & Maubl.) Sing. (1936) (Pholiota 
sect. Praecoces Konrad & Maubl. 1924-37). Veil present; eystidia 
present on the sides of lamellae. 

Type species : A, praecox (Pers. ex Fr.) Fayod ex aut. 

A, Puiggarii (Speg.) Sing. (Pholiota, Speg. sensu Rick.) ; A. flori- 
dana (Murr.) Sing. (Pholiota, Murr.); A. Howeana (Peck) Sing. 
(Pholiota, Sace.) ; A. dura (Bolt. ex Fr.) Sing. [Pholiota, Quél. ; Pho- 
liota vermifiua (Peck) Sace.]; A. praecow (Pers. ex Fr.) Fayod ex aut. ; 
A. acericola (Peck) Sing. (Pholiota, Sace.); perhaps also A. gibberosa 
(Fr.) Sing. at least sensu Sing. 

Sect. 3. MICROSPORAE Sing. (1936). Veil none; cystidia pre- 
sent on the sides of the lamellae, or spores not larger than 13 p, 
usually smaller than 10 p. 

Type species : A. tuberosa (Henn.) Sing. 
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(Fr.) Quél. sensu Heim & Romagnesi, non Fr Agrocybe, Sing; Aga- 
ricus arvalis Fr. sensu Libert non Fr. ; Galera arvalis var. tuberigena 
Quél.; Naucoria sclerotina Vel.] with var. heterospora Sing. ; A. puta- 
minum (R. Maire) Sing. (Naucoria, Maire); A. amara (Murr.) Sing. 
{Naucoria, Murr.) ; A. retigera (Speg.) Sing. (Naucoria, Speg.; Nanco- 
ria semiorbicula . Iacunosa Murr.); A. collybiiformis (Murr.) 
Sing. (Naucoria, Mur 

Subgenus 1. Aporus Sing. (1936) (Ombrophila Sing. 1936). Germ 
pore often indistinct, or spores not always distinctly truncate. 

‘Type species : A. Aegerita (Brig.) Sing. 

Sect. 4. VELATAE Sing, (1938). Veil present, nsually distinctly 
annuliform. 

‘Type species : A, eredia (Br.) Kiibner. 

A, erebia (Kr,) Kiihner (Pholiota, Quél.) and allied species [such as 
Pholiota aggericola (Peck.) Sace., P. washingtoniensix Murr., P.ombyo- 
phila (Ir. Karst. ete.]; A. Aegerita (Brig.) Sing. [Pholiota, Quél. ; 
Pholiota cylindracea (D. C. ex Fr.) Gillet; Pholiota crassivela (Speg.) 
Sace.; Pholiota impndica Speg.. 

Sect. 5. EVELATAE Sing. (1948). Veil none. 

A. firma (Peck.) Sing. (Nancoria, Peck,). 
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KEY TO THE spr 








A. Germ pore of the spores 
trnneate. 
B. Cystidia vesiculose or broadly ampullaceous, oF with finger-like appeu- 
ges, occurring ov the sides of the lamellae as well as on the edges. 
©. Veil distinet, usually very rarely missing in certain 
individual earpophores. 
D. Many spores np to 14.5 y long ; pilens white or rather strongly 
8. ‘Temperate regions, and also in the 





istinet, broad ; apex of the spo 





always distinetly 

















E. Pileus strongly colored. 
F, Pilens not hecoming testaceous; taste bitter. North 
4. Howeana 





ing testaceous; taste (?) mild. Sonth 
America. Ay Puiggarii 

K. Pileus white or very pale colored A. dura 

D. Spores considerably smaller thau 14.5 y, few of them larger 


than 10. 
G. Most spores rhomboid-subangular in frontal view ; most 
frequently on or near stamps and trunks, or at least grow- 

ing on forest humus. North America. A acericola 
Mask weaves wut eek Ailiowat in ideas 
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seen in frontal or in lateral view (in profile). Widely dis- 
tributed species of the open places, or else woodland-species 
of Florida. 

H. Cystidia evenly rounded above but pedicellate; on 

homus and on decayed logs in hammocks in Florida. 
A. floridana 
H. Cy: different; preferring open and semi-open 
places, widely distributed. A praccor 
Veil always absent. 
I. Cystidia with finger-like appendages, or at least many of them 

appendiculate ; stipe mostly rising from a selerotinm. 

A. tuberosa 














jout appendages ; selerotia none. 

8.18X5-7 4; pileus smooth. 

K. Pilens distinctly colored; context somewhat bitter ; not 
growing on suwdust. 

L. Cystidia with calcium oxalate crystals incrasting 
the apices ; context of the stipe fulvons; Inmellae 
rather narrow for an Agrooybe: taste somewhat 
bitterish. On seeds of Prunus Cerasws in France. 

A, putaminum 

1. Cystidia not or little inorusted at the apex; 
context of the stipe whitish ; taste decidedly bitter 
and somewhat astringent. Not on seeds. New York, 


A, amara 
K. Pileus little pigmented, milkwhite, ote. ; context mild. 
On sawdust in Florida, A. coliybiiformis 


J. Spores (11) 13-14 (16.5) x (7) 7.5 (8.7) 2; pilens serobien- 

Into in the marginal portion, On sandy soil in Florida and 

Paraguay. A, retigera 

B, Cystidia none on the sides of tho lamellae; cheilocystidia narrowly to 

moderately broadly ampullaceous with a slight sabcapitate thickening at: 

the tip of the «neck » in most cases ; veil usually none or inconspicnous- 

M. Spores larger than 10 y, up to 184 long. 

N. Ovoid bulb of the baxe of the stipe continuing into long and. 

solid rhizomorphic strands (white) ; pilens fulvous yellow, becom- 

ing brownish ; spores 1.45 to 1.70 times longer than broad, com~ 

paratively broader in younger and smaller spores than in older- 

and larger spores ; lamellae moderately broad ; stipe brownish to. 
beantifully ochraceons brown. Usually in fields. Europe. 

A. areal 

N. Stipe radicate or not; pilens often paler ; spores broader than 

indicated above, or as broad but then becoming comparatively 

broader in age (i. e. when fally matare and the largest spores of 

the priut) ; stipe less colored, most frequently almost white. In 

fields and meadows, also in steppes and prairies, on grassy 

sncuntain sides; -necally on-soll, send, or dong. 
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M. Spores smaller than 10 p. 4. rervacti 
A. Germ pore indistinet because of the non-truncate apex of the spores, or else 
narrow and not always clearly visible in all spores of a print. 
O. Veil present, annuliform in most cases. 

P. Pileus rather dark brown in young and fresh specimens, sometimes 
almost black in the center ; spores often elongate and norrow, rather 
large, and then basidia 3-spored. On the ground, among foliage and 
on very decayed frondose wood. A. erebia and allied forms 

P. Pilens chamois or more fulvous-ochraceons, not very deeply colured 
even when young ; spores not as described above; growing on tho 

's of living trees and on freshly felled trunks. 
Aegersta 
A, firma 
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O. Veil none. North An 


STROPHARIACEAE Van Overeem ex Sing. & Smith 


Mycologia 38 : 503, 1946 ; Overeem, Bull, Jard, Bot. Buitenzorg 9: 
19. 1927, nom, nud. ; Romagnesi, Rer, Myeol. 2; 243. 1937, nom, nnd 








Type genus : Stropharia (Fr.) Quél. 

Characters: Epicutis of the pileus always consisting of thiv 
hyaline filamentous, clamped strictly repent: hyphae; bypodermium 
ofven subcellular; hymenophore lamellate; lamellae adnexed, sinuate, 
adnate, or adnate-decurrent ; spore print deep lilac to blackish I 
or else cinnamon brown, deep rusty cinnamon, or deep fuscous-se pia 
with, perhaps, a slight purplish hue; spores under the microscope 
melleous to chestnut, often with a deep reddish chestnut line around 
the episporium, the wall always well differentiated into endo- and 
& smooth episporium and rarely continuous at the apex, usually 
with a more or less broad germ pore and sometimes, especially in 
the genera with lilae spore print, distinctly truncate: eystidia pre- 
sent only on the edges (cheilocystidia), or else also scattered to 
numerous ou the sides of the lamellae, in the latter case, they belong 
most frequently to a special type of eystidia, called chrysocystidia 
(PI. XVII, 3), with an amorphous body in the broadest portion of 
the cystidium, this body turning more or less strongly yellow in 
NH,OH, the shape of the chrysocystidia always characteristic, 
clavate or clavate-mucronate ; context always soft-fleshy and not light 
in weight and dry, never tough, but often bitter to the taste; all 
hyphae with clamp connections. On a great variety of substrata, in 
deep moss, on living or decayed wood, on charcoal, on the rhizomes 
of living Pteridophyta, on foliage and needles, on palm detritus, dead 
Gramineae and other herbaceous stems. fru; 
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roots, exposed tree roots, on dung, and on the earth; in open fields, 
also in the woods, hammocks, tundras, 





pastures, gardens, ete. 
and swamps. 

Limits: The limits of this family are obvious. The species with 
very narrowly adnexed lamellae and sealy pileus which would have 
been considered as belonging in Stropharia but have some characters 
of Agaricus are in need of farther study. The dry, tough gastromy- 
cetoid forms are taken to the Bolbitiaceae which are otherwise clearly 
separated from the Strophariaceae by having a cellular epicutis. The 

Dortinariaceae with smooth spores are distingnished from the Stro- 

phariaceae by the complete lack of a germ pore in the spores and / 
or the structure of the cuticle, Phe plenrotoid genera, viz, Pleuro- 
Aanmula and Melanotus have formerly been confused with Crepidotus 
(Crepidotaceae) but differ in germ pore, brighter or more deeply 
fuscous spore print, more conspicuous and longer cheilocystidia than 
in the smooth-spored Crepidoti, and the presence of a fugacious veil 
in many of these strophariaceous forms; they constantly 
humerous clamp connections, repent epicuticular hyphae and homo 
geneous trama of the pileus whereas many Orepidoti with smooth 
spores have clampless septa and gelatinons layers. 

Stropharia, the type genus of the Strophariaceae has formerly been 
combined (Fries) with Agaricus, the type genus of the Agaricaceae. 
‘The two families can, however, be distinguished, on this level, by 
the attachment of the the lamellae, the shape of the cheilocystid 
the presence or absence of clamp connections, the size of the basidia 

















Iso. h: 











and some chemical characters. 

‘The Coprinaceae differ in having autodeliquescent lamellae of the 
inaequihymeniiferous type, or else a distinetly cellular epicutis. The 
color of the spore print is also different in the two families. 

Plenrotoid forms do not occur in the preceding families with 
colored spores. However, they do occur in the following fami 
from the Cortinariaceae to the Pazillaceae. But all the other pleurot- 
oid chromosporous agaries lack the germ pore. 

The Strophariaceae come closest to the Cortinariaceae on the level 
of certain small species of Pholiota which may remind one of Phaco 
marasmius (but the differences are still very striking, see under 
« Limits» in the latter genus) and one species of Pleuroftammula, 
P. flammea which comes close to a group of species called Flavidula 
by Romagnesi (non. nud.), and the small genus Pyrrhoglossum 
where the spores are warty. 
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KEY TO THE GENKEA 


A. Chrysocystidia present. 
B, Hypodermi ¢ of elongate hyphae which are broader than the 
hyphae of the epicutis but do not form a subcellular laser; veil always 
annular, simple or double, dry or glutinous ; spores usually small (ap to 

104 long), in two species longer (reaching more than 20 in length) ; 
cheilocystidia most freqnently clavate ; growing ou the soil or on dung, 

rarely on other habitats. 111, Stropharia 

B. Hypoderminm subcellular, cousisting of intermixed hyphae and sul 
netric cells or spherocysts with the latter often predominant ; annulus 
mple, or uone and then the veil restricted to the margin (as far as ma- 
erned), rarely very fagacious and not showing up 
3 either small or large ; growing on the soil or 


mm. consisti 























ture specimens are ei 
in mature specimens 








on moss or on wood, ete. 112. Naematoloma 
A. Chrysocystidia nove. 
©. Spores very large; pilens and stipe viseid, the latter viscid from a glu- 





tinous subannulate veil; occurring on manured soil or on dung. 
(see Stropharia) 


Is sometimes somewhat viseid but v 








©. Spores small to very large 
never glutinous ; occurring on dung or on other habitats, 

D. Spores larger than 10 2 ; pleuro present, or yeil annulate or 
spores definitely not lentiform (or more than one of these three cha- 
racters combined) ; stipe al ore of less straight or 
somewhat flexuous, usually rather long, sometimes with a pseudo- 
rhiza ; pilens hygrophanous or nou-hygrophan 118, Prilocybe 

D. Spores up to 10 y long; stipe rarely with an incomplete annulus, 
usually exannulate ; pleurocystidia always absent; spores sometimes 
strongly lentiform ; stipe sometimes short, curved, aud eccentric ; 
pseudorrhiza none ; pileas hygrophanons. 

E, Stipe centrally attached and as long or lo 
meter of the pilens; spores very broad in frontal view and 
heart shaped to rho ut when turned around the longitu- 
dinal axis so as to be seen in profile, they are much (0,7-1.3 4) 
narrower and ellipsoid. 114. Deconica 

F. Stipe little developed, short (mach shorter than the diameter 
of the pileus) curved and often not free from the rear side of 




































er than the dia- 









the pilens, eccentric ; spores very slightly to not lentiform. 
115. Melanotus 


111. STROPHARIA (Fr.) Quel. 
Champ. Jura Vosg., p. 141, 1872-3. 
‘Type species : S. aeruginosa (Cart. ex Er.) Quél. 


Syn. : Agaricus trib. Stropharia Fr., Summ, Veg. Scan., p. 295. 1849. 
Geophila Quél., Enckiridion, p. 111. 1886. 
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Pralliota subgenns Stropharia (Fr.) Sehroter in Cohn, Krypt. Fl. Sehles. 
Pilze 1: 537. 1889. 
Stereophila Romagnesi, Rev. Mycol. 








6. 1936, nom. nnd. 


Characters: Pileus humid or viscid ; epicutis consisting of repent 
filamentous hyphae; hypoderminm not subcellular; lamellae adnexed 
to adnate, usually broad; trama regular but becoming irregular in 
age; ehrysocystidia present (PI. XVII, 3), rarely absent, and then 
the stipe covered by a glutinous veil; cheilocystidia always present 
and well differentiated making the edge of the lamellae hetero- 
morphous; spore print deep lilac to blackish lilac (when fresh), be- 
coming duller colored by slow dehydration in the herbarium, usually 
lilac when young and examined in water under the microscope but 
later (and in other media) tending to be fuscous or olive, often with 
a chestnut colored line along the episporium, smooth, very strongly 
double-walled, the wall thick and consisting at least of an episporium 
and an endosporium, always with a distinct germ pore, strongly 
trancate at the apex, more rarely non-truncate, usually small, but 
in two species very large; stipe central, straight or somewhat 
flexnous, longer than the diameter of the pileus, always annulate, the 
veil usually membranous but in two species entirely glutinous, con- 
sisting of a gelatinous mass in which some filamentous hyphae are 
imbedded ; on the soil and on dung, rarely on other habitats. 

Development of the carpophores : Hemiangioearpous. 

Area : Almost cosmopolitan. 

Limits : This genus is somewhat smaller than it was in the origi- 
nal sense as used by Saccardo. However, if the veil is made the lead- 
ing differentiating character, the group resulting will be neither 
natural nor sharply separable. The presence of chrysoeystidia is also 
not an ideal character but it coincides much more with the natural 
limits of the group of which 8. aeruginosa is the type. In fact, if one 
exception to the rule (that Stropharias must have chrysocystidias) 
is admitted, the genus can be satisfactorily separated from Psilocybe, 
Deconica and Melanotus. 

‘The limits between Stropharia and Naematoloma are also not dif- 
ficult to establish if anatomical characters are admitted as the basis 
of delimitation. The species of the genus Naematolomaas understood 
here, are all characterized by a regular bymenophoral trama, even 
in old carpophores ; the hypodermium is subcellular, and the habitat 
is often different from that of the Stropharias. There are no real 
transitions between the two genera as outlined in the key, unless 
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Nacmatoloma subericacum and N. subumbonatescens with less strongly 
developed subcellular hypodermium are considered as such. 

‘The delimitation of Stropkaria is less difficult within the frame- 
work of the Stropharioideae than within the Strophariaceae as a 
whole, Some species are ambiguous between Pholiota and Stropharia 
since they have the characters of one of the genera but the spore 
color intermediate between the two. Pholiota malicola is one of these 
species and Stropharia Jokusoniana is another. The spore print of 
the latter is «sepia» to «coffee» (Maerz & Paul), i.e. obviously 
different from that of the Pholiotoideae as well as that of Stropharia, 
Pholiota malicota has the spore print of a typical representative of 
the Photiotoideae, yet when the spores are studied in KOH, they are 
a deep dusky olivaceous as in the Stropharioideac. Another case is 
Stropharia Kauffmanii which is said to have « Army brown» (R.) 
spore print (A. H. Smith) which is not rusty enough for the Pholio- 
toideae and rather aberrant for Stropharia. 

In cases like those just cited it would appear to be appropriate to 
disregard minor differences in the spore color if all the other chara 
ters of the particular species point to close relationships, or affinity 
with other species of a genus. Consequently, the author continues to 
consider Stropkaria Johnsoniana as a Stropharia, and Pholiota mali- 
cola asa Pholiota, As tar as Stropharia Kauffmanii is concerned, 
this is a species quite aberrant in several regards, and perhaps not 
congenerie with any of the established genera of the Strophariaceae. 
‘The author bas not studied the type or any other specimen of that 
species, and the descriptions available are not fully sufficient for a 
final arrangement, yet there are indications that might point at an 
intermediate position beween Stropharia and Agaricus, Future inves- 
tigations will clarify this problem. 

It may be assumed that the pigmentation of the spores is subject 
to comparatively recent mutation. ‘Chis means that the taxonomist 
has to wateh out for exceptional spore colors in order to avoid trans- 
fer of the respective species toa group where it does not belong 
according to the sum of its other characters. 

State of knowledge: The genus is comparatively well known but 
there is no doubt but that monographie studies, especially in non- 
European countries will prove the existence of many undescribed 
species. Many valuable contributions to the knowledge of this genus 
were made indirectly (discussing the limits between Naematoloma 
and Stropharia) by R. Kiihner, and many more species were deserib- 
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ed as new, or redescribed by A. H. Smith in North America. The 
author limits the list of species admitted to the sections indicated 
below, to nine. 

Practical importance: Though some of the species are considered 
as edible, they are not eaten much. 


SPECIES 


Sect, 1, MUNDAE (Fr. emend. Fayod 1889) Konr. & Maubl. 1924- 
37. Pileus subviscid or merely humid, neyer truly viscid to glu 
nous; carpophores usually growing in open fields and on meadows 
rather than in the woods. 

Type species : 8. coronilla (Bull. ex Fr.) Quél. 

8, melasperma (Bull, ex) Quél.; 8. coronilla (Bull, ex Fr.) Quél. ; 
S. Johnsoniana (Peck) Peck (Pholiota, Atk.). 

Sect. 2, PHOLIOTIDEAE (Fr. 1836 nt sect. Agarici subg. Psal- 
liotae) Sing. em. ( Viscipelles Fr. 1854; Aeruginosae Fayod 1889). 
Pileus truly viscid to glutinous; carpophores often growing in the 
woods, hedgerows, under deep herbaceous growth and under ferns 
near forested areas, ete. 

Type species : 8, aeruginosa (Curt. ex Fr.) Quél. 

S. aeruginosa (Ourt. ex Fr.) Quél.; 8. inuneta (Fr.) Quél.; 8. albo- 
nitens (Ir,) Karst. 

Sect. 3. STERCOPHILA (Romagnesi 1936) Sing. Pileus truly 
viscid to glutinous; stipe also glutinous from an entirely glutinous 
veil, subannulate; chrysocystidia not always present ; spores enor- 
mously large; on dung and on manured fields and meadows. 

‘Type species : S. semiglobata (Batsch ex Fr.) Quél. 

8, xemiglobata (Batsch ex Fr.) Quél.; 8. stercoraria (Bull. ex Fr.) 
S. luteonitens (Vahl. in Fl. D. ex Fr.) Quél. 














Q 





KEY TO THE SPKCIES 


‘The limited number of species indicated here can also be determined by direct 
consultation of the original aud emended descriptions, or by using the keys 
and illustrations of such general works as Lange’s Flora Agaricina Danica, 
or Kauffnan’s Agariceceae of Michigan. 
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112. NAEMATOLOMA Karst. 
Hatise., Bidr. Fin. Nat. Folk 32: xxv. 1879. 


Type species : N. sublateritium (Fr.) Karst. 

Characters : Pileus non-hygrophanous or slightly bygrophanous in 
the marginal portion, usually with rather bright (yellow, fulvous, 
olive-yellow, purple) colors, not viscid, rarely viscid, usually with a 
thin appendiculate veil ; epicutis consisting of hyaline, filamentous, 
repent, slightly gelatinized hyphae with clamp connections, partly 
disappearing in adult specimens ; hypodermium subcellular in most 
species, rarely little developed and consisting of a thin layer of 
elongate hyphae; with a few shorter hyphae intermixed; lamellae 
more or less adnexed, adnate or with decurrent tooth, neither deeply 
decurrent nor free ; cystidia present, many of them, mostly all, on the 
sides of the lamellae, belonging to the type known as chrysocys- 
tidia, clavate or clavate mucronate, with a yellow (in NH,OH) amor- 
phous, refringent body in the widest portion ; hymenophoral trama 
strictly regular and remaining rather decidedly regular even in old 
specimens; spore print as in Stropkaria, rarely (in N. clongatipes) 
<cocon» ; stipe centrally attached, often rather long in adult speci- 
mens, usually exannulate, rarely with a narrow to well developed 
annulus (in one small section of the genus), somewhat fibrous and 
slightly tough to normally fleshy-fibrons, usually becoming hollow 
in age, often becoming brownish or deep fulvons from the base 
upward, sometimes with a pseudorrhiza, sometimes densely cespitose- 
fasciculate ; context often bitter, hyphae often divided by an amorph- 
ous mass of yellow intercellular pigment, all hyphae with clamp 
connections. On dead and living wood, also on Sphagnum, Polytri- 
chum, Carex, on the forest soil among needles, on charcoal, on im- 
bedded sticks and logs, ete. 

Development of the carpophores : Hemi 

Area : Almost cosmopolitan. 

Limits : Stropharia differs from Naematoloma by the non-cellular 
hypodermium and their regular hymenophoral trama in adult speci- 
mens ; Psilocybe differs in the absence of the subcellular hypoder- 
mium and the absence of chrysocystidia. 

The distinction between Naematoloma and Pholiota is at times 
ficult because of the existence of a group of species with spore 
colors as in Pholiota but with a habit characteristic for Naematoloma, 








igiocarpous. 
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sect. Psilocyboides. About the separation of this latter group from 
Pholiota subgenus Phaconematoloma, see p. 517-518. 

State of knowledge : The European species are well known and 
most of them ovenr also in North America and in large parts of Asia. 
Kiilner (1936) contributed much to onr present knowledge of Nae- 
matoloma, especially section Psilocyboides. In the survey of the spe- 
cies below, Lt species are recognized. More type studies wills reveal 
a larger number of species in the future. 

Practical importance : N. fasciculare and other species growing on 
wood may occasionally act as wood destroyers and even contribute 
to the death of trees in the forest and in plantations, Some spe- 
cies, such as NV. sublateritium, are frequently used as food by Italians 
in Kurope and North America. Though none of the species is at pre- 
sent considered poisonous, some are extremely bitter and apt to 
spoil a meal if confused with some of the edible wood-inhabiting 

















agaries. 


SPEC 





Sect. 1. STROPHOLOMA Sing. (1948). Spores medium or large 
{often larger than 10 1); annulus well developed, thick, membranous. 
‘On the forest soil, more rarely on sticks and logs, and rarely in deep 
moss; carpophores often rather thick, large, and fleshy, especially 
the stipes (as compared with the diameter of the stipes in sect, 2, 
and especially sect. 3). 

Type species : N. squamosum (Pers. ex Fr.) Sing. 

N, squamosum (Bers. ex Er.) Sing. (Stropharia, Quél.) ; N. Horne: 
mannii (Fr, ex Fr.) Sing. |Stropharia, Lundell & Nannfeldt ; Stro- 
pharia depilata (Pers. ex Fr.) Quél.]; ¥. Ferrei (Bres.) Sing. (Stro- 
pharia, Bres. ; Stropharia rugosoannulata Farlow). 

Sect. 2. FLAMMULOIDES Quél. (ut sect. gen. Dryophilac 1886) 
(= Hypholoma, sect. Cespitosa K. & M. 1948). Spores small (well 
below 10 p); annulus inconstant, and if present, not well developed ; 
carpophores sometimes thick and large, sometimes smaller and thin, 
usually growing in dense fascicles on wood. 

Type species : N. fasciculare (Huds. ex Fr.) Karst. 

N. elaeodes (Fr.) Konr. & Maubl. (Hypholoma, Gillet); N. sublate- 
ritium (Fr.) Karst. [Hypholoma, Quél.; Agaricus lateritius Schaeff. 
ex Fr. non Batt. ex Fr.; Hypholoma perplexum (Peck) Sace.]; N. 
eapnoides (Fr.) Karst. (Hypholoma, Quél.); V. epizanthum (Fr.) Karst. 




















508 LILLOA XXII (1949) 








(Hypholoma, Quél.) ; . radicosum (Lange) Konr. & Maubl. (Hypho- 
loma, Lange). N. fascieulare (Huds. ex Fr.) Karst. (Hypholoma, 





. 3. PSILOCYBOIDES Sing. (1948) (= Iypholoma, sect. 
Tenuiori« Konr. & Maubl. 1948) Spores often larger than 10,3 
annulus none, or rarely inconstantly and weakly developed; stipe 
liy rather thin, texuous and elongate ; carpophores mostly. soli- 
tary or gregarious, not (or exceptionally) fasciculate; on small logs 
and sticks, more often in deep moss, especially Sphagnum and Poly- 
trichum, in marshy prairies and in humid forests, also in the sub- 
alpine shrub vegetation, in tundras and peat swamps. 

Type species : N. dispersum (Fr.) Karst. 

N. dixpersum (r.) Karst. (Hypholoma, Quél.); N. Polytrichi (Fr. 
sensu Ricken) Sing. (Hypholoma, Ricken); N. elongatipes (Peck) 
Sing. |Psilocybe, Sace.; Hypholoma, A. H. Smith; Agaricus (Psilo- 
cybe) udus var. elongatus Fr. (!)]; ¥. subwmbonatescens (Murr.) Sing. 
(Stropharia, Murr.); NV. evieaeum (Pers. ex Fr. sensn Kiihner) Sing. 
(Rsilocybe, Quél. ; Hypholoma, Kiihner): N. subericaewm (Fr.) Sing. 
(Psilocybe, Sace.; Hypholoma, Kiilner). 


















O THK SPECIKS 


‘The third section can be determined (as far as European species are concerned) 
‘by Kithnor’s key (Bull. Soc. Mye. Fr. 52: 17-30. 1936). The species of section 
2 are comparatively easy to determine by most eurrent keys, and the three 
species indicated here ay belonging to section 1 can be looked mp in the lit- 
erature and distinguished by macroscopical characters. 


















113. PSILOCYBE (Fr.) Q 


Champ. Jura Fosg. p. 147. 1872-3, © 





Type species : Agaricus semilanceatus Pr. 
Syn. : Pholiotetla Speg., Bol. Acad. Cordoba 11 : 412. 1889. 


Characters : Pileas eylindrie-conic or semiglobate to convex, cam- 
panulate, often umbonate or papillate, subviscid, or viscid, or hygro- 
phanous, or dry; epicutis consisting of thin, hyaline, filamentous, 
repent, somewhat to rather strongly gelatinized, thin-walled, clamp- 
ed hyphae; hypodermium consisting of hyphae somewhat broader 
than those of the epicatis but not subisodiametrie in any case, pig- 
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mented, rather strictly radially arranged; subenticular layer consist- 
ing of intermixed-irregular elements as most of the context of the 
pilens; veil slight, fibrillose on the marginal zone of the pileus, often 
fagacious, or appendiculate, or else absent ; lamellae broad, adnexed 
to adnate, sometimes with a slight decurrent tooth; cheiloeystidia 
present ; pleurocystidia present or absent but never any chrysocys- 
tidia present on either edges or sides of the lamellae ; hymenophor- 
al trama subregular; spore print deep lilac to fuscons sepia; spores 
with double wall and germ pore, smooth, small to large; stipe dry, 
glabrous or with a fibrillose coating, often with a distinet well devel- 

















gly elongate and narrowly hollow but in 
ck and fibrillose fleshy, sometimes with a 
reacting 


oped annulus, usually stro 
some species frequently th 
psendorrhiza ; context sometimes bluing and then strongly 
with monomethylparamidophenol, in other species flesh unchanging 
and reaction indistine Aphanaceous or farinaceons (not with 
the astringent, « bitter » odor of Naematoloma); all hyphae with 
1s, mui, peat, earth, forest humus, 














ono 








lamp connections ; on sticks, ste 
deep moss beds, on scattered dung, sawdust, ete. 

Development of the carpophores : At least in some species hemian- 
gioearpous, 

Area: Almost cosmopolitan. 

Limits : This genus has been emended by Singer (1936, and again 
in the present work) in order to be adapted to the diagnosis of the 
group into which P. semilanceata (Fr.) Quél., the type species of the 








genus, belongs. Many species of the old conception originated by 
Fries, are now part of the la 
transferred to Naematoloma, and one forms the genus Panacolina 
(this corresponds to the Fayodian emendation of Psilocyde). The spe- 
cies left are now combined with certain atypical species of the ge- 
nus Stropharia sensu lato, characterized by the lack of chrysocystidia. 
‘Though Fries originated the group Prilocybe which was 





genns Psathyrella, others have been 

















gradually transformed into a natural unit by drastic transfers of 
species and whole groups of species, he undoubtedly had a vision 
of the true affinities when he states, under Agaricus semilanceatus, 


lo- 





that this species continues the Merdurii of Stropharia (S. semig 
bata and its allies, and S. merdaria), a group that is now divided 
between Stropharia and Psilocybe. Fries often surprises the modern 
taxonomist by short observations on the true affinity of certain 
groups while at the same time he refuses to express these affinities 
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Some species of Naematoloma which are deprived of a true subcel- 
lular hypodermium, nevertheless are provided with chrysocystidia, 
and are therefore easily separable from the genus Psilocybe. 

Some authors, even in recent works, have considered Deconica as 
the same genus as Psilocybe, or, if two groups are separated, they 
have not been considered as worthy of generic status, It appears to 
the author that these genera are separable on the basis of a charac: 
ter which is very easy to observe, viz. the shape and size of the 
spores. This one character is always correlated with at least one alter- 
native character, i, e. in Psilocybe, the spores are either larger than 
11 por non lentiform, and at the same time, the pileus is non-hygro- 
phanous, or the veil is strongly annuliform, 
are present. The true Deconicas are very unifo 
copically ; they can easily be recognized in the field as belonging to 
4 particular group, and they are related but undoubtedly separable 
from Pyilocybe as well as Melanotus. 

State of knowledge : This genus is in need of a monographic treat: 
ment. Ouly eight species are admitted below which are completely 
Known ; some others, especially American species, are in the process 
of being worked up by A.H. Sinith who has begun to publish on 
them. ‘There are probably many more species in N 
also in Asia. 

Practical importance : At least one sy is used asa drug in 
Mexico (vausing a temporary narcotic state of hilarity) but is poiso- 
nous when used in excess. 
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rth America, and 








SPECIES 


Sect. 1. MERDARIAE (Fr. ut subsect. Agarici subg. Strophariae 
1874) Sing. Pilens neither acute nor conic-campanulate; veil pre- 
sent, sometimes annuliform ; cystidia on the sides of the lamellae 
present or absent; spores up to 13p long; context not bluing on 
exposure ; monomethylparamidophenol reaction weak or none. On 
dung or on wanured fields. 

Type species : P. merdaria (Er.) Ricken. 

P. merdaria (Fr.) Ricken (Stropharia, Quél.); P. coprephila (Bull. 
ex Fr.) Quél. (Deconica, Karst.) ; P. blattariopsis (Speg.) Sing. (Pho- 
liotella, Speg.). 

Sect. 2. CAERULESCENTES Sing. (1948). Pilens neither aente 
nor conico campanulate ; veil present, fagacions, or annuliform ; eys- 
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tidia on the sides of the lamellae 
large ; context bluing on exposure (rea 
Ridgway), and strongly reacting with 

Type species : P. cubensis (Karle) Sing. 

P. cubensis (Varle) Sing. (Stropharia, 
lescens Pat. ; Hypholoma, Sace. ; Stropharia, Sing. ; Stropha 
rulescens Imai; Stropharia venenosa Imai; Stropharia cyanescens 
Murr.); obviously also P. cyanescens Wakefield apnd Wakefield & 
Dennis and P. caerulescens Murr. 

Sect. 3. ATROBRUNNEAE Sing. (1948). Pileus campanulate or 
conic at first, hygrophanous ; stipe with fibrillose velutinous coating, 
or sometimes glabrous, exannulate ; veil little developed and always 
absent in mature specimens; pleurocystidia few or numerous; on 
mud in swamps, among Sphagnum, on small sticks, on peat, never on 
dong. 

P. atrobrunnea (Lasch) Gillet. 

Sect. 4. TENACES (Fr.) Sace., em. Pileus 
nulate acute, or convex becoming applanate, slightly viscid and 
subhygrophanous or partly hygrophanous, not very strongly hygro- 
phanous, often with falvous-ocher or olive tinge and somewhat re- 
miniscent in the general habit of the Naematolomas of the section 
Psilocyboides ; veil very little developed, in some individuals practi- 
cally absent, in others fibrillose-subcortinoid and leaving indistinct 
s in young specimens but never annuliform ; pleurocystidia 
; habitat on mud in swamps, among Sphagnum, on peat, on 
sticks and decayed trunks, also on the earth 
gins of the woods and in open con us woods, not on dung. 

Type species : P. semilanceata (Kr.) Quél. 

P, semilanceata (Fr.) Quél. 

It is possible that P. uda (Pers, ex Fr. sensu Quél., Ricken) Gillet 
enters this genus but the author has not recently studied the eysti- 
dia. 






bsent ; spores medinm to 
ing «deep Medici blue» 
momethylparamidophenol. 
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KEY TO THE SPECIES 





IL number of species admitted and the large number of species de- 
scribed, do not make it appear advisable to publish a key to the species of 
Pailocybe at the moment. 
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114. DECONICA (W. G. Smith) Karst. 
fide. Finl, Nat. Folk 32: xxvi. 1879. 
eff. ex Fr.) Ka 


W. G, Smith, 
Y. Bot. Gard. 





Hattse. 








Type species : D. atrorufa (S 





lavix Agaric., p. 23. 1870, 


34. 1909, 


nus Decor 
Earle, Bull. N. 


Syn. Agaricus su 
Delitescor 










Characters: Pilens bay or date brown, tawny cinnamon, ete, in 
present, with usually striate margin when 
hygrophanous, becoming much paler when 





most species known 
fresh and moist, strong! 
dry, with or without some tloccons over the marginal part of the 
pilens or all over the surface of the pileus; this veil usually whitish 
and superficial, more rarely colored and more intimately attached 
(and then consisting of irregularly interwoven inequal hyphal ele- 
ments, some of them rather short), or hanging from the margin 
(appendiculate) ; in some species a veil ix seen in many individuals 
while in many others even the youngest carpophores are completely 
naked; epicutis proper consisting of hyaline, filamentous repent 
hyphae which are loosely arranged (subgelatinized in many species); 
hypodermium more irregular and consisting of larger elements but 
not distinctly subcellular, pigmented with a membrana-pigment ; hy- 
menophore lamellate; lamellae very broad, usually broadly adnate 
nt, slightly to strongly white fringed from the 
massed cheilocystidia which make the edge of the lamellae hetero- 
morphous; spore print deep lilac or purplish fuscous to fuscous- 
sepia; spores sometimes lilac under the mieroseope if fresh (not 
dehydrated) and in H,O medium (not in alkaline medium), more 
olive-fuscous in KOH, and usually brownish-melleous in NH,OH, 
smooth, comparatively broad when seen frontally because of their 
lentiform shape, compressed both from the inner and outer surface 
(not from the sides) and about 0.7-1.3% narrower in profile (i. e. 
when the hilar appendage is turned obliquely to the right or left of 
the geometric basis), with thick, compound wall (with a distinet epi- 
and endosporiam) which is interrupted by a broad truncate germ 
pore at the apex, usually smaller than 9, more rarely reaching 11. 
im length (PI. XI, 4); eystidia on the sides of the lamellae none; 
hymenophoral trama regular to subregular, becoming somewhat irre- 
gular in age in many species; stipe definitely centrally attached, 
longer than the diameter of the pileus, straight or somewhat 
flexnous but never strongly curved and always quite free from the 
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margin of the pileus, rather thin, with or without slight traces of 
the veil, which is rarely subannuliform, colored inside or at least at 
the base; context often hygrophanons, thin in the pileus except 
under the umbo in the larger umbonate species; hyphae nonamytoid, 
with clamp connections. On various substrata, mainly fallen leaves 
from trees and herbaceous plants, often on grasses, palms, ferns, 
among mosses, especially Sphagnum and Polytrichum, also on decay- 
ing wood, more rarely on peat, humus, dung, rotting nuts, ete. 

Development of the carpophores : Pobably always hemiangio- 
carpous. 

Area : Cosmopolitan, from the aretie to the tropics and from sea- 
level to the alpine zone, 

Limits : Deconica differs from Stropharia, even if annulate, in 
having non-gelatinized surface of the stipe, smaller spores and darker 
pigments, and in never having any true pleurocystidia or chry- 
socystidia, It differs from Psilocybe in the characters indicated under 
the latter genus, It differs from Auehneromyces in the more lentiform 
spores and the deeper colored spore print. 

State of knowledge : It is at present impossible to tell the number 
of species belonging in Deconica, not even approximately, The author 
has recognized seven species as well known and with certainty be- 
longing to Deconica. A monographie study would be very welcome. 

Practical importance : None. 

















SPECIES 


D. atrorufa (Schaef ex Fr.) Karst. (Psilocybe, Quél.); D. erobula 
(Er.) Romagnesi (Lubaria, Karst.; Nancoria, Ricken); D. inquilina 
(Fr.) Romagnesi (sensu Lange) (Lubaria, Gillet; Naucoria, Ricken ; 
Psilocybe, Bres.; Melanotus, R. Maire); D. physaloides (Bull. ex Fr.) 
Karst. (non sensu Bres. ) (Psilocybe, Quél.) ; D. rhombispora (Britz.) 
Sing. (Psilocybe, Sace.; Stropharia rhombispora Hoehn.) ; D. palmi- 
gena (Berk. & Curt.) Sing. (Psilocybe, Sace.); D. bullacea (Bull. ex 
Fr.) Karst. (sensu Ricken) (Psilocybe, Ricken). 











KRY To THE SPECIES 


In view of what was said about the state of knowledge on the genus Deconica, 
® key cannot be given at present. The existing keys are insufficient. More 
importance must be attributed to the shape and size of the cheilocystidia 
and to the habitat which seems to be quite characteristic for some species. 
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115. MELANOTUS Pat. 
Exsui tax., p. 175. 1900. 
‘Type species: M. bambusinus Pat. 


Characters : Pileas brown, brown-red, often almost whitish when 
dry, cuticle as in Deconica ; lamellae adnate; spores as in Deconica 
but less lentiform or not Jentiform at all, never over 9p long; eysti- 
dia none on the sides of the lamellae but cheiloeystidia numerous, 
making the edge of the lamellae heteromorphous : hymenophoral 
trama as in Deconica; stipe always shorter than the diameter of the 
pileus, always curved, usually eccentric and often attached to the 
margin of the pileus, at times strongly reduced and almost absent; 
context made up of nonamyloid hyphae with clamp connections and 
thin walls, non-gelatinized. On decaying plant debris, wood, and 
fabrics. 

Development of the carpophores : Unknown. 

Area: Most species limited to the warmer regions of the earth, 
especially the subtropics and tropies ; however there are one or two 
species which are rarely found in the temperate zones of Europe and 
North America, 

Limits: This genus is closest to Deconica and Pleuroflammula. 
Both differ in important characters which are easy to ascertain on 
fresh material, even without microscopical analysis. 

State of knowledge : The genus as such is easily recognizable, but 
the determination of the species is extremely difficult, The species 
are arranged according to the host because this will make a tenta- 
tive identification easier, but just what role the host plays in the 
intrageneric taxonomy of the Melanoti cannot be stated with certain- 
ty. The author admits ten species but it is possible that the num- 
ber of the species in considerably lower than this since the morpho- 
logical differences between these species are rather small. 

Practical importance: One species (probably M. musaecola) is an 
active destroyer of fabrics in the tropics (PI. V). It has been repor- 
ted as such under the erroneous name Claudopus variabilis (Myco- 
logia 38: 677. 1946). The fungus has been seen by the author, and 
belongs undoubtedly in Melanotus. 
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SPEI 





On wooden boards, trunks and stumps: 

M. proteus (Kalebrenner) Sing. |Claudopus, (Kalehbr.) Sace., on 
manufactured wood in Sonth Africa]; M. flavolivens (Berk. & Curt.) 
Sing. [Crepidotus, (B. & C.) Sace. on dead wood on Bonin Isls.]; M. 
funosifolius (Murr.) Sing, (Crepidotus, Murr., on a dead log on Ja- 
maica, W. I.); M. haematites (Berk, & Curt.) Sing. |Crepidotus, (B. & 
©.) Sace., on dead wood in Hong Kong]; MJ. Psyckotriae (Pat.) Sing. 
(Crepidotus, Pat., on Psychotria glabrata); M. subvariabilis (Speg.) 
Sing. (Claudopus, Spcg., on «rotting branches » in Brazil). 

On bamboo : 

M. bambusinus Pat. 

On dead trash and leaves of Musa: 

M. musaecola (Berk. & Curt.) Sing. ( dotus, Sace.). 

On decaying coconut husks, and other palm débris: 

M. subeuneiformis (Murr.) Sing. (Crepidotus, Murr.). 

On dead herbaceous stems, including grasses, and on the spadix 
of Zea, ete. : 

M. eccentricus (Murr.) Sing. (Crepidotus, Murr., on dead herba- 
ceous stems in Jamaica, W. I.). 














KEY TO THE SPECIES 





‘The arrangement according to host plant 
oftered to facilitate the identit 





8 the best that can at present be 
of species in Melanotus. 





Subfamily Pholiotoideae Sing. 
Ann, Mycol. 34: 341. 1936. (nt. snbfam. Cortinariacearam), em. 


Type genus : Pholiota (Fr.) Quél. 





Syn. : Pholiotoideae Imai, Journ. Fac. Agr. Hokk. Imp. Univ. 43 (2): 179. 1938 
(ut snbfam, Agaricacearum). 
Pholioteae Fayod, Ann. Se. Nat. Bot. Vil. 9: 360. 1889 (ut tribus Pholio- 
tés) ; Romagnesi, Rec. Mycol. 2:23. 1937 (at tribus Pholioteae, nom. 
nud.) ; Imai, 1. ¢. (ut tribas Pholioteae). 
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A. Pileus squamose, or chrysocystidia present ; pileus neither truly hygrophanons 
nor eceentrically stipitate nor sessile. 116, Pholiota 

A. Pilens not sqinamose; chrysocystidia nsually absent; pilens hygrophanous 
or stipe eccentric to completely reduced. 

B. Stipe central or nearly so, longer than the average diameter of the 
p-leus which is strongly and entirely hygrophanous ; germ pore distinct 
and truncate ; spore wall melleons. 117. Kuekneromyces 

e eccentric, at least in mature earpophores, shorter than the average 
diameter of the pileus, often strongly curved ; pileus non-hygrophanons 
to somewhat hygrophanous; germ pore indistinct to distinet but rarely 
traneate ; spore wall melieous or more intensely colored. 

118, Plewroflammuta 





























116. PHOLIOTA (Fr.) Quél. 
Champ. Jura Vorges, p. 124, 1872-73, em. 


Type species : P. squarrosa (Pers, ex Fr.) Quél. 





Mycol. 1: 240, 1821. 
Mycol. 1: 250. 1821, 
ra Tong. p. 129. 1872-73, non D.C. 


Syn. : Agaricus tribus Pholiota Fr., Sys 
Agaricus tribus Flammula Pr., 8 
Flammula (¥r.) Quél. Champ. 

(1818). 
Dryophila Quél., Enchiridion, ». 66. 1886. 
Flammopsia Faso, Ann. Se. Nat. Rot. Vil. 9 : 356. 1889. 
Visculus Karle, Bull, N. Y. Bot. Gard. 5: 437. 1909. 
Hypodendrum Panlet ex Earle, Bull. N.Y. Bot. Gard. 5: 445. 1909. 















Characters : Pileus squamose (in subgenera Hemipholiota and Eu: 
Pholiota), or naked, viscid or dry, non-hygrophanous; lamellae 
variously attached, often sinuate or adnexed; hymenophoral trama 
regular in young carpophores; spore print frequently with a distinet 
rusty hue but not as brightly rusty colored as in Conocybe or Gymno- 
pilus, somewhat variable in tinge but never purplish fuscous or lilac 
colored ; spores under the microscope melleous to yellowish brown 
(NH,OH), rarely fascous in KOH ; smooth, ellipsoid-oblong or 
ellipsoid-fusoid to short-ellipsoid, smooth, with germ pore which is 
narrow and often indistinct ; chrysocystidia present or in some of 
the scaly forms absent; cheilocystidia always present; stipe squamose 
or naked, dry or viscid, central ; veil often appendiculate or annuli- 
form, or both; context often bitter, hyphae often stained in the 
preparations by an intercellular bright yellow pigment soluble in 
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NH,OH, always with numerous clamp connections. On wood (living 
anil dead trees), on débris in the forest, in deep moss, on needles and 
foliage, on the earth in and more rarely outside the woods, on grass 
roots, on charcoal, ete. 

Development of the carpophores : Hemiangiocarpous. 

Area: Most species are definitely limited to the temperate zox 
others reach the trepies or subtropics where the genus is poorly 
represented. 

Limits: All authors, thus far, have followed Fries in separating 
the genus Pholiota from Flammula, Aside from the fact that Flammula 
is an homonym — which could be remedied by conserving the name 
for the fungus genus —, the genus Flammula is not tenable on 
taxonomic grounds. The characters indicated by the authors do not 
seem to hold when tested in the field and laboratory. The veil is often 
not annulate in cert nil it is oft 
in species which according to their other eters are very closely 
related to forms considered as Flammula by the Friesian school. The 
anthor has attempted to separate the genus Flammuta from Pholiota 
by empha on the pilens and stipe of 
Flammula, and their presence in Pholiota sensu str. but it is to be 
doubted very strongly whether this character ¢ 
used on the generic level. This opinion was first published by Singer 
& Smith, Mycologea 38: 264. 1946, and the two genera are conse- 
quently combined into one in the present work. 

Pholiota in the larger sense, such as it ist 
Kuehneromyces plainly in the presence of chi 
the completely different spores, the fieshier non. 
sqnamose pileus, appe: and biology. Plew 
different in the plenrotoid habit and the su 
the absence of chrysocystidia (except for 
confined to the edge of the lamellae); in addition, the geographic 
area of the two genera is very different, Plewoflammula being a 
cal genus, and Pholiota a pre- 




















ain species of Pholiota, en annilate 
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stidia, or else in 
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pflammula is decidedy 
1 size correlated with 




















ne species where they are 











predominantly tropical and subtrop 
dominantly temperate genus. 

There is more difficulty in separating some forms with atypical 
Spore color from the genera of the Stropharioideae than there is 
distingnishing the three genera of the Pholiotoideae from each other. 
‘This difficnlty is especially apparent in the subgenus Pseudonenato 
toma where certain species would undoubtedly be inserted if it were 


not known from the literature that their spore print has the color of 
i 
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that of the Stropharioideae rather than that of the Pholioteideae. For 
further comment see p. 517, and under Stropharia, p. 500. 
tion of Pholiota from Phacomarasmius, see 





Concerning the sepa 
under the latter genn: 

State of knowledge : The knowledge of the species of Pholiota in 
the larger sense, and their taxonomy is comparatively good. However, 
considering the large number of species not fally known, and the 
practical importance of many Pholiotas in forestry, agriculture, as 
¢., it would be desirable'to have more monogra- 
ognizes at present 30 species in 
ro, 
‘ate 








edible mushrooms, 
phie work available, The author 
this genus, Comparing this figure with the larger figure in Sac 
one must take into consideration that the majority of the tempel 
Flammaulas have been incorporated in Pholiota, and, at the same time, 
many elements of Pholiota in the original sense have been eliminated 
by transfer to other genera, At the same time, a limited number of 
been transferred to Pholiota, and a number of species 
rarded in the enumeration because of the lack of vital 


















Nanvorias h 
has been disr 
information on them, 

Practical importance : P. destruens, P. auric 
Nordmanianae), and P. squarrosoadiposa are very frequently 
parasites and wood destroyers. They destroy trees in our forests as 
trees, and the mycelium continues its 
bridges and similar wooden 
siruetuves often de ¢ of the action of certain 
basidiomycetes, among them Pholiotas. Few Pholiotas are edible, 
and even those are not widely known and little used. The only species 
with some market value is P. nameko (T. Ito) T. Ito & Imai, trom 
Japan, but the author has not seen specimens of this species, and it 
may or may not belong in Pholiota as outlined here. 
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SPECIES 


Subgenus Hemipholiota Sing. Pleurocystidia none, or rare and 
scattered and then not belonging to the « veystidia-type and not 
inerusted by a yellow to rasty-melleous resinous inerustation. 

‘Type species : P. destruens (Brond.) Quél. 
Sect. 1, DESTRUENTES Konr. & Maubl. (1948). Pileus almost 
dry ; spores with rounded apex. 

‘Type species : P. destruens (Brond.) Quél. 

P. destruens (Brona.) Quél., and perhap 











also P. heteroclita (Fr. 
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Quél. (which is said to be identical with P. destruens by Bresadola — 
in fact his P. heteroclita is identical with what is considered by the 
author as typical P. destruens — but is being distinguished by Lange 
and his school). 

Sect. 2. ALBOCRENULATAE Sin 
id; spores with subaeute apex. 

P. albocrenulata (Peck) Sace, (Hebeloma, Sing.; Pholiota fusca 
Quel.) 

Subgenus I. Eupholiota Lange (1933), em. (sensu str.) (genus 
Hypodendrum sensu Overholts 1932 ; sect. Squarrosae Konr, & Maubl, 
37; genus Dryophila Quél. subgenus Pholiota Quél. p.p.). Pleu- 
tidia rare to abundant, with strongly gent amorphous 
body in the widest portion, this body yellow in ammonia and the 
whole interior of the eystidia often “becoming blue in cresyl blue, 
often also somewhat incrusted by a yellowish to deep melleous-rusty 
resinous incrustation, always rather conspicuous; pileus squamose 
or squarrose, or squamnlose ; stipe also often squamose, often with 
an annulus which, however, is frequently indistinct or inconstant ; 
spores of various sizes, Usually growing on wood, even on living 
son the ground. 


ined. Pileus more or less 





vis 






























trees, very few speci 
Type species : P. squarvosa (Pers. ex Fr.) Quél. 
Sect. 3. SICCAE Lange (1938, ut subsectio). Pilens non-viscid. 
Type species: P. squarrosa (Pers. ex Fr.) Quél. 
P. flammans (Pv.) Quél.; P. tubereulosa (Schaef. ex Fr.) Gillet ; P. 
es (Br.) Quél.; P. Maackiae Sing.; P. squarrosa (Pers. ex Fr.) 











Sect. 4. ADIPOSAE Konr. & Maubl. (1848) (= Viseidae Lange 
(1938, ut subsectio). Pilens viseid. 

Type species : P. adiposa (Fr.) Quél 
Manbl. non aut, Ameri 

P. squarrosoides (Peek) Sace. ; P. squarrosoadiposa Lange (P. inter- 
media Lange non Sing. nee A. H. Smith); P. aurivella (Batsch ex 
Fr.) Quél.; P. lucifera (Lasch) Quél.; P. adipose (Fr.) Quél. sensu 
Ricken. Lange, Konr. & Manbl. non aut. Amer. 

Subgenus LT. Flammula (Fr. 1821 ex Fr. 1874, ut subgenus Aga- 
rici) Sing. 1948 [Genus Visculus Earle; genus Flammula (Fr.) Quél. 
e parte; Flammula subgen. Eu-Flammula Sing. 1937, Lange 
genus Dryophila Quél. subgen. Flanmula (Fr.) Quél. 1886 
(maxima e parte). Cystidia as in subgenus BuPholiota ; pilens 
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been lost in the maturing earpophore ; stipe also not squamose except 
from the veil, and not viseid; spores usually small (up to 10.5 p); 
habit as in Stropharia, Naematoloma sect. Flammuloides, Pholiota 
subgenus EuPholiota, i.e. stipe not exceedingly elongate in an 
average and pileus rather fleshy ; annulus either present, or absent, 
and then the marginal veil often appendiculate and strongly devel- 
oped as in certain species of Naematoloma. On the earth, on decay- 
in wounds and around the base of living 
‘arious débris, 




















ing wood, on charcoal, rarely 
trees, on grass roots, and on v 
Type species : Flammula flavida (Sel Fr.) Quél. 
5. UDAE (Fr. ut seetio Agarici, trib. Flammula) Sing. em, 
Cuticle of the pilens humid or dry, non-viscid or sometimes subviseid 
after prolonged rains, never truly viseid or glutinous and not easily 
separable from the context of the pileus; veil usually scantily devel- 
oped and mostly clinging to the margin of the pilens, rarely annuli- 
form (in P. duroides) ; spore print 

Type species: Flammuta flavida (Schaef. ex Fr.) Quél. 

P. duroides Peck (Flammula, Sing.); P. flavida (Schaeff. ex Er.) 
Sing. (Flammula, Quél.) ; P. fuse (Batsch ex Fr. sensu Ricken) 
Sing, (Flammula, Gillet); P. semiimbrieata (Sing.) Sing. (Flammula, 
Sing.); P. graminis (Quél,) Sing. (Flammula, Sing, 1940); P. abstrusa 
(Fr, sensu Lange) Sing. (Flammula, Romagnesi; Naucoria, Sace.) ; 
P. astragalina (Pr.) Sing. (B , Quél.). P. alnicola (Fr.) Sing. 
(Flammula, Quél.); P. psewdofascienlaris Speg. |Flammula alnicola 
var, salicicola (Fr.) Sace.). 

Sect. 6. LUBRICAE (Fr. ut sectio ng. 
Pileus with « Iubricons, glutinons, truly viscid pellicle, often with 
evanescent white or colored squamulae from the abundantly develop- 
ed veil; spore print without a distinct rusty tinge in most species. 

Type species : Flammula lubrica (Bers. ex Fr.) Quél 

Subsection Polychroinae Sing. (1948). Pilens cinnamon-fulvous, 
brown, pink, red, green, vinaceous-purplish, pallid, clay color, or 
with several of these colors mixed, or ble within this color 
range; stipe in some species partly pallid to pure white in youth; 
young lamellae whitish to purplish argiliaceons, not yellowish ; veil 
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strongly doveloped ; spores small; spore print from «tawny olive > 
to «sepia» (Ridgway), or nearly so. 

Type species : P. polychroa Berk.) A. H. Smith & Brodie. 

P. Preindlingiae (Sing.) (Flammula, Sing. 1936); P. lenta 
(Pers. ex Fr.) Sing. (Flammnla, Gillet); P. lubrica (Pers. ex Fr.) Sing- 
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(Flammula, Quél.); P. polychroa (Berk.) A. H. Smith & Brodie (Elam- 
mula, Sace.); P. appendiculata Peck. 

Subsection Spumosinae Sing. (1948) Pileus pale yellowish green 
to bright lemon yellow or brownish yellow near the margin and more 
fulvous-tawny rusty in the center in many specimens or species, or 
ally almost entirely colored rusty brown; stipe not white, not 
even in part when young; lamellae yellowish in youth; veil usually 
not very strongly developed (not annular, and not leaving conspicuous 
floccons on the surface of the pileus except for the very margin); 
spores small to medium sized (5.5-10.5 ) ; spore print tabacco brown, 
ive. «burnt umber» (Maerz & Paul), or from «snuff brown» to 
«Prout’s brown » (in P. carbonaria) of Ridgway. 


eventu 

























Type species : P. spumosa (Fr.) Sing 

P, spunosa (Fr.) Sing. (Flammula, Karst.); P. bicolor (Speg.) Sing. 
(Flammula, Speg.) P. gunmosa (Laseh) Sing. [Flammula, Quél, ; 
Flammula ochrochlora (Fr.) Sace.]; P. carbonaria (Fr.) Sing. (Flam- 
mula, Quél. — by some considered to be a variety of P. spumosa). 

Subgenus [V, Phaeonematoloma Sing. (1937) ut subgenus generis 
Flammutac). Pileus more or less viscid; stipe either dry or viscid 
from a viscid veil, rather elongate in most species, especially those 
growing in Sphagnum, and then assuming the externa rance 







































spores always 1 
age of the spores of a print 


species appendiculate, in other 
10,5 p or at least a large perce 
than 10.5 p. 

Type species : Flammuta myosotis (Kr.) Sing. 

P. myosotis (E ncoria, Qu mmula, Sing. 1937); 
P. lapponica (Fv.) Sing. (Naucoria, Sace.; Flammula, Sing. 1937); 
probably or possibly belonging here : Stropharia semigloboides Murr. ; 
Hypholoma anomalum A. H. Smith; Hyphotoma riscidipes A. H. 
Smith.; Flammula maticola Kanfim. (Pholiota malicola A. H. Smith); 
Stropharia silvatica A. H, Smith; Flommula mixta (Fr. sensu Ricken) 
Sace.; and Naucoria scorpivides (F'v.) Karst. 

Note: A specimen of Stropharia semigloboides collected by A. H. 
Smith is microscopically a true representative of this genus, yet, the 
spore print of specimens collected more recently, is according to A. 
H. Smith’s oral communication, « purple », meaning the color of the 
Spore print as observed in the Stropharioideac. The opposite is true 
as faras P. malicola the spores are typically 
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seen under the microscope in KOH mounts, yet the spore print fits 
Pholiota. It appears that on the level of Phacouematoloma and Naema- 
toloma, the spore print becomes unreliable as the sole distinguishing 
character. Consequently, the author believes that in a future deli- 
mitation of these two groups other characters (perhaps the viseidity 
of the stipe, ete.) must be considered in order to determine the 
Only a monographie study will 
eventually succeed in establishing a thoroughly sound delimitation. 
‘he microscopical characters used in the Stropharioideae in order to 
delimit Naematoloma cannot be used for this particular purpose since 
the lamellae have persistently regular trama and the hypodermium 
is subcellular in both Naematoloma and Phaconematoloma. In both 
Naematoloma elongatipes and Pholiota myosotis the spore print is 
4 cocoa» (Maerz & Paul), i.e. very. slight 
the Photiotae in general. 
transferred to Naematolond 












generic position of a given specie: 














more purplish than in 
nus might be 
suggested by A, H. Smith (Mycologia 





ssequently the whole subg 











117. KUEHNEROMYCES Sing. & Smith 


Mycologia 38: 504. 1 








Characters: Pileus glabrous, na 
not glutinous, hy 


ed, opimous to subviseid but 
parently. striate 
in moist condition, cinnamon brownish, or some shade close to it, 
perhaps also more 
parallel, thin £ ntous, repent, by 
hyphae; hypodermiam consisting of i 
tually often thick-walled 
variously attached, ney 
(between 176 and 191 of § 





ophanous all over, margin trai 





ellow, olive or 













epicutis consisting of sub- 





Aline, subgelatinized clamped 
egnlar, rather broad, even- 
tocystidia none; lamellae 
spore print cinnamon or brown 
y, or between « Verona brown» and 
«cinnamon brown » or near «snuft brown» or « Brussels brown » of 
Ridgway, or plate 15, B 12 of Maerz. & Paul); spores under the 
microscope melleous, with double wall, the endosporium pallid and 
about as thick as the episporium, smooth, rather small, ovoid to 
ellipsoid, not or only very slightly lentiform, truncate at the apex, 
with a distinet and constant germ pore (PI. XXUJ, B, 2); basidia 
normal in all regards; cheilocy present, but sometimes two 
types of cheilocystidia present (PI. XXIII, B,7), and sometimes 
only one type (PI. XXIII, B, 1, 3, 6), and then cheilocystidia seat- 
d to crowded (making the ede of the lamellae heteromorpbow: 
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chrysocystidia and generally all kinds of plenrocystidia mostly 
absent; trama regular; stipe centrally attached except in aberrant 
carpophores very rarely observed, long (i.e. much longer than the 
diameter of the pileus), straight or flexuous, or slightly curved if 
growing from a vertical surface, stuffed, eventually hollow, scaly or 
naked; veil present, and sometimes annuliform, sometimes extremely 
fuxacious ; context consisting of hyphae with clamp connections. 
On wood, sawdust, often precocious. 

Development of the carpophores : Hemiangiocarpous. 

Area: In the temperate zone but reaching the subtrop’ 
tropical zone occasionally, in the palaeotropics only in high elevations 
(Java), most common in the northern part of North America and in 
Siberia, 

Limits: Kuchneromyces differs from the related genera in the 
characters emphasized in the Among the Pholiotas it comes 
closest to the subgenus Hemipholiota, but differs in broader germ 
pore and hygrophanous pilens. 

State of knowledge : This genus has been monographed by Singer 
& Smith (Mycologia, 38: 500-523. 1946). Six species are known at 
present, 

Practical importance: Provably all species are edible; the one 
most widely used is K. mutabilis. Only the pilei are used for food ; 
the stipes are discarded. K. mutabilis frequently occurs on strnetural 
timber, such as wooden bridges, but it does not destroy healthy 
wood; when if forms carpophores on wood, the wood is usually 
already strongly decomposed. It was found to cause a strong red- 
brown pulp rot on Picea in Norway (see Friesia 1: 91. 1933). 








and 
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K. mutabilis (Schaeff. ex Fr.) Sing. & Sm. (Pholiota, Quél.); K. 
rostratus Sing. & Sm.; K. depauperatus Sing. & Sm.; K. vernalis 
(Peck) Sing. & Sm. [Nancoria, Sace.; Naucoria praecox. Murr.; 
Pholiota marginella Peck; Naucoria lignicola (Peck) Sace.}; also 
XK. rinicolor (Pat.) Sing. |Flammula, Pat. and Flammula chrysopellus 
(Berk, & Curt.) Sace. sensu Pat. non al., non B & C.]; also K. nudus 
Sing. 
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‘The author refers the reader to the paper by Singer & Smith (1. ¢.) which 
eontntiie te Wa A eas: 
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118. PLEUROFAMMULA 8 





. apad Sing. & Sm. 





Mycologia 38 : 521. 1946. 


Type species: P. Dussii (Pat.) Sing. 

Characters : us yellowish to chestnut brown, often both 
colors present, fibrillose-subtomentose to glabrous, non-viseid, non- 
hygrophanous to subhygrophanous, small; epicutis consisting of 
repent hyphae with or without pigment incrustations or at least 
ith membrana-pigment, some of the terminal members of the epicu- 
ticular hyphae at times assuming the shape of dermatocystidia but 
very scattered; spore print rusty-brown ; spores a rich deep rnst 
color or rusty-ocbraceous when seen under the microscope, smooth, 
with distinctly double (episporiam and endosporium) wall, very 
broadly rounded below with the hilar end little marked, the apex 
with a very indistinct to distinet germ pore but rarely truncate and 
even then only indistinctly so, small to moderately large (21. XXIII, 
B, 5); hyphae of the young hymenophoral trama regular with very 
thin-walled hyphae ; cheilocystidia (PI. XXII, B, 4) always present 
and very conspicuous, hyaline, very rarely a few cheilocystidia 
assuming the character of chrysocystidia ; pleurocystidia none; stipe 
— if present — very short (shorter than the diameter of the pileus), 
curved in all specimens and often touching the margin ofthe pileus, 
eccentric to almost lateral; veil present (or sometimes absent ?); 
context consisting of fleshy trama ; hyphae with clamp connections ; 
in some species, there is a bright and rich colored (yellow) pigment, 
probably of intercellular origin, that is easily dissolved in ammonia 
and finally dyes all the cells of the preparation containing it. On 
various frondose trees and shrubs, mostly on dry limbs and on fallen 






































branches, logs, ete. 
Development of the carpophores : Probably hemiangiocarpous. 
Area: North, Central, and South America, in the temper 
zone of both hemispheres, the northern as well 


sub- 








tropical, and tropic: 
as the southern; probably also in the eastern hemisphere. 

Limits : This genus differs amply from all genera of this group. It 
also differs from the analogous genus Melanotus whieb has purplish 
fuseous or deep lilac spore print and lacks the yellow soluble pigment 
of many Pleuroflammulae. The cheilocystidia have another shape 
(mostly ampullaceous with slightly capitate apices) than most species 
at Plenratammiuls and are nenallvy emallar than in the latter cenns,. 
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Pleurojtammula diters trom Crepidotus with which it has hitherto 
been confused, in the presence, at least in most species, of a veil, 
and in the constant absence of gelatinized layers and presence of 
clamp connections ; besides the exact colors of the spore prints are 
probably different in all species of Crepidotus but too few good spore 
prints have yet been studied in Pleuroflammula, Pleuroflammula 
also comes close, in external aspect, to some species of Phacomaras- 
mius. Microscopically, the structure of the enticle of the pileus and 
the callate instead of pore-bearing spores whieh, in addition, are 
usnally larger than those of Plewroflammula, clearly separate 
Phacomarasmins tom Pleuroftammuta, 

State of knowledge : Six species ave known at present. 

Practical importance : None. 




















SPECIES 





P. Dussii (Pat.) Sing. (Crepidotus, Pat.); P. Bruchii (Speg.) Sing. 
(Crepidotas, Speg.); P. puberula (Peck) Sing. (Crepidotus, Peck); 
>, chocorwensis Sing. ; P. lammea Murr.) Sing. (Crepidotus, Murr.) ; 
Crepidotus Phillipsii (B. & Br.) Sace. 





probably belonging her 





KRY To THE SPECIES 





dant, probably. inter- 








Ww solution permeating the whole 
rth America, eastern states. 

Virginia to Florida. P. flammea 
very few capitate. 
rruensia 
x the 


cellular, soluble in an 
preparation, Spe 

I, Nearly all cheilocystid 

B. Cheilocystidia very 

New Hampshire P. cho 
A. Pigment of the context and the trama not abundant, and not permeati 
n species. 
ia. Antilles. P, Duesti 
ly ampuilaceous. 
. California. 

P. puberuta 
-ystidaa mostly not ventricose, 3.5-5.8% thick; spores broader + 
X89.8 X 6.3-7-3 9, Argentina, P. Bruchit 
h filiform apiculns. Enrope. 

(see Crepidotus Phillipsié (B. & Br.) 8: 























whole preparation, Wester 
©. ‘Tropical species with an 
Us Extra-tropical species; cheilocystidia only 
Cheilocystidia often ventricuse and 4,2-6. 















D. 





.- Cheilocystidia el 





GENERA IMPERFECTLY KNOWN 








Gynnocybe Karst., Hattseampar, Bidr. Finl. Nat. Folk 32: xxv 
$870 «Ditevefenm Fiamule (Re\ he-the lack ofa wail. Anelsoous. 
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to Clitocybe and Clitopilus» Karsten. The lectotype is @ymnocybe 
Weinmannii (Br.) Karst. This a dubious species ; therefore, the genus 
is dubious also, particularly since it appears improbable that the 
type of the species can be found and restudied. 

Phlebonema Heim, Compt. r. Acad. fr. 188: 1567, 1929, « Carpo- 
phore fleshy, not hygrophanons, with initially incnrved margin, 
with... glabrous, non-viscid cuticle; stipe not separable from the 
pileus, solid; lamellae completely free, numerous, broad ; flesh white, 
intensely staining yellow when bruised, formed by hyphae which 
are all more or less vascular; spores (in mass) pale ocher, (under the 
microscope) small (5.5-6 x 44.5 p in the type species), smooth, sub- 
tetragonal in outline, with a large suprahilar applanation, without 
germ pore, with distinct and small hilar appendag 
elongate, tetrasporons; cystidia none, edge of the lamellae homo- 
morphous ; on the earth.» Heim. The type species is Phlebonema 
chrysotingens Heit, a species described by Heim from Madagascar. 
Tt has a cutis on the pileus, consisting of filamentous hyphae which 
are illustrated in « Le Genre Inocybe», Paris 1931, p. 60, fig. 98, A. 
Here, the septa are drawn clampless; the spores are said to consist 
ofa hyaline episporinm and brown endosporium (which is rather 
unngual). The context consists entirely of conducting elements (1.c., 
fig. 98 C), and toward the cuticle more and more ordinary hyphae 
are intermixed (fig. 98 B), 

‘The author has not seen the type, but it seems rather obvious that 
this species has no close relatives in the Strophariaceac, or for that 
matter in any ochrosporous group. The description impresses one as 
suggesting a species of the family Agaricaceae (sensu nostro), and it 
would be interesting to check on the behavior of the spores of Phle- 
bonema in cresyl blue, in the Melzer reagent, ete. 























; basidia clavate- 





























CORTINARIACEAE Roze 


Bull, Soe. Bot, Fr, 23: 51, 1876 (nt Cortinariées, nem. und.) ; ibid., p. 118; 
Heim, Treb. Mus. Ciénc. Nat. Barcelona 15: 115. 1984. 


Type genus : Cortinarius Fr. 


Syn. + Cortinariaceae subfam, Cortinarioideae Sing., Anu. Mycol. 34: 341. 1936. 
Cortinariaceae subfam. Galerinoideae Sing., Ann. Mycol. 34: 342. 1936. 
Agaricaceae trib, Cortinarieae Fayod (1889), Konr. & Maubl. (1924-37), 

(both as Cortinariés), Imai (1938); Inocybés, Naucoriés (p. p.) Fayod (1889). 
Eu-Derminaceae Romagnesi, Rev. Mycol. 2: 182. 1937 (nom. nud.), p- p- 
Phacotaceae Romagnesi, Rec. Mycol. 2: 178. 1937 (nom. nud.), p- P- 
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Characters: Structure of the epicw 





is varying from genus to 
genus but rarely cellular as in the Bolbitiaceae (though sometimes an 
epithelium in certain species of Naxcoria) but most frequently either 
a trichodermium with dermatocystidioid terminal members, or a 
cutis; hymenophore lamellate; hymenophoral trama definitely re- 
gular; spore print brownish argillaceous to bright and rich ferrugi- 
nous-ful vous 5 spore with compound wall (endosporium and 
episporium, often ornamented, warty from a probably exosporial 








aly 





layer, and with a sometimes rather persistent perisporium), without 
germ pore, but often with a callus; basidia quite normal in all regards; 
cystidia often present, more frequently on the edges of the lamellae, 
more rarely on the sides of the lamellae, and in many species of 
Cortinarius and also in Rozites neither with cheilocystidia nor with 
, lateral or absent ; 
veil present, or absent ; context with ¢ ions, more rarely 
's of Alnicola and one section of Galerina). 
On the earth in woods, more rarely on wood, on grass roots, stems, 
rhizomes of orehi s, on palm leaves, foliage of various plants, 
charcoal, and in deep moss. 

Limits: The Cortinariaceac «touch» the Strophariaceae on one 
side, and the Crepidotaceae and Pavillaceae on the other. The Sbro- 
phariaceae differ from the Cortinariaceae in the presence of a germ 
pore in the spores — however poorly developed — and/or chryso- 
‘sof the lamellae. The epidotaceae differ in 
simpler spore wall structure as far as the different layers are con- 
spores. The Pazillaceac may also 
semble the Cortinariaceae, especially the species with 











pleurocystidia ; stipe central, more rarely eccent! 











without them (one spe 











eystidia on the sid 





cerned, and in often uninucle: 








oveasionally 
warty spores; they differ in having the hymenophoral trama never 
quite regular in the younger stages. 
Phylogeny : The Cortinariaceae may 
phariaceae and thus link themselves to the group of families that is 
related to certain nomhypogaeous Gastromycetes with germ pore 
(Agaricaceae, Coprinaceac, Bolbitiaceae, Strophariaceac), ov they may 
be closer to the genera with roughened spores in the Crepidotaceae 





y have their origin in the Stro- 


and Pavillaceae whereby they would be linked with the group of 
families that tend toward the Boletaceae and the hypogaeous Ga- 
stromycetes with spores without germ pore, As a third possibily, one 
may mention a derivation of the Cortinariaceae directly from certain 
Secotiaceae with warty spores. The latest investigations of the author 
show that the latter h obabl 











yothesis is by far the most pi 
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ies, comparable to the 
ed on 


Within the Cortinariaceac, there are two se 
Stropharioideae and Pholiotoideae in the Strophariaceae, also bi 
the color of the spore print, likewise showing an evulution along 
different lines in each of the series, and, justas in the Strophariuccac, 
difficult to distinguish on a certain level (Naucoria, Phacomarasmius, 
ete.). Volvate forms occur in Inoeybe, Cortinarius and Rozites, Since 
the author considers the volvate forms as primitive, these genera 
have been put at the beginning of their respective series which are 
called Inocybeae and Cortinarieae, 











KEY TO THE THEBES 


A. Spore print brownish argillaceous or dirty ochraccous-fascous (for exact 
colors see under the genera N° 119, 120, 122; spores often nodose-subanga- 

Jar or even star-shaped, or else rongh, but never with 
plage; cheilocystidia always present, or else cystidia ocenrring ou the edge. 
Tnocybeae, pr. 524, 

A. Spore print rasty brown to bright and rich ferrnginons-falvous, rarely och- 
ular and never stellate; spores often with 











Faceous ; spores never nodose 
plage ; cheilocystidia either present or absent, Cortinarieae, p. D4 





Tribus INOCYBBAE Fayod 





‘odr., Aun. Se. Nat., Bot. Vil. 9: 361, 1889 (ut Inocybés). 


Type genus : Tnocybe (Pr.) Quél. 





Syn. + Nawcoriewe Vayod, 1. 6., p. 857 p. p. (nt Naucoriés) ; imai, Journ, Fac. Agr. 
Hokk, Imp, Unie. 43 (2): 248. 1938, p. 


Hebetomeae Romagnesi, Ree. Mycol, 2: 178. 1937, nom, nnd. 








Characters : See key above. 





KEY TO THE GENERA 


A. Pilens without dermatocystidia (or very rarely with seattered ones of the 
lly fibrillose). and withont round cells 
y a entis or else by a trichodermium, or 
lly fibrillose to sealy-lacerate or smooth 






Tnooybe-type, and then the pileas ra 
‘on its surface ; the cuticle is formed 
hy remnants of either, macroscopi 
then viseid. 

B. Pilens fibrillose, rarely viseid (and then  plearocystidia thick-walled 
and/or spores nodntose-subangular, or odor spern ; if there are no 
plenroeystidia, the spores are nsnally phaseoliform ; ornamentation of the 
Spores never warty-rough (type HI-1V-V-VI). 119. Inocybe 

B. Pitews priliose from the veil, rarely 

coming dry be epicatis; cheilocysti- 














an 








id, and besides sometimes silk 
of the loss of the 
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dia always present and making the edge of the lamellae heteromorphons, 
bat true plenrocystidia absent (metuloids always absent) ; spores almond- 
shaped to ellipsoid-oblong or ellipsoid, warty. 








ough, rarely smooth. 
120. Hebeloma 

A. Pilens with dermatocystidia (analogons to the cheilocystidia), or with vesicu- 
lose cells forming an epithelium or a palisade; cuticle definitely not consist- 





ing of an unorganized trichoderminm or a cutis. 
©. Spores distinctly warty. 121, Alnicota 
G. Spores smooth. 

D. Not all sterile surfaces covered by an epithelium ; pileus hygropha- 
nous. 122. Naucoria 
D. All sterile surfaces covered by an epithelium, or at least nnmerous 
spheroeyst# present on th face of the pilens and on the stipe ; 

piles non-hygrophanons, rarely hygrophanous. 
(see Phacomarasmius, y). 573) 









119. INOCYBE (Fr.) Fr. 


Monographia Hym, Sueo. 2: 346, 1863, 





Type species : Agaricus trechisporus Berk. 





Syn.: Agaricus trib. Inoeybe Fr., Syst. Mycol. 13 254. 1821. 

Astrosporina Schriter in Cohu, Kryptog.-fl. Schlesion, Pilze, p- 

Clypens (Britz.) Fayod, Ann. Se. Nat. VI1, 9 : 562. 1889, 

Agaricus subgen. Clypens Britz., Hymen. Sidb. 3a: 4. 1882 (nom. nud.) ; 
3b (Nat. Hist, Ver. Augsburg, Ber, 87: 149). 1883. 

Agmooybe Earle, Bull. N. Y. Bot. Gard. 5: 439. 1909. 

Inovibinm Karle, 1. ¢., p. 440. 





6, 1889. 














Characters: Pileus fibrillose, the fibrils arranged radially, often 
splitting radially and then characteristically rimose, or disintegrating 
and then irregularly lacerate, often also sealy or squamolose, and 
Sometimes with a pallid fibrillose pateh from the volva which is rarely 
developed enough to show up on the surface of the pileus, the upper- 
most lafer of the pileus consisting of repent or at any rate not pali- 
sadie hyphae which are always elongate to filamentous and usually 
radially arranged, rarely imbedded in a gelatinous mass; deru: 
cystidia rarely present and then very scattered and about the 
shape as those of the lamellae; lamellae adnexed to broadly adnate, 
often sinuate, usually whith paler edge when nearly, mature; spore 
print about the same color *! as in Hebeloma (see there), never distinet- 














E. gr. between « Cochin » and « burnt umber » (Maerz & Paul) in I. relicina 
(print 1 year old), and « Raw amber» in I. lacera (print fresh), also « Malay » in 
‘some species, or PI. 15, 12-E in 1. goophylla. 
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smooth, 





rely almost pallid white (I. cystidiosa) ; spore: 
i.e. not rough or warty, but sometimes nodose-subangular (PI. X1V, 
pinose ; phaseoliform-reniform, or almond-shaped, 
lindrie, with double wall, without germ 
pore; tidia always present but in some species restricted to 
cheilocystidia which are then usually clavate-vesiculose, or else 
ers of metuloids, often with thick, somewhat 
nany cases, rather large and 





2), oveven stella 
or subellipsoid-elongate, or 





es 

















assuming the char 
stramineous walls and ampulla 
very conspicuous, and in this case usually also occurring on the 
sides of the lamellae, the pedicel deep-rooting, the apex often mu- 
cronate with amorphous (resinous) or crystalline incrustations (the 
eystidia of the latter type » «metuloids» or «cystidia of the 
Inocybe-ty pe (Pl. XVII, 1); stipe central; often beset with derma- 
tocystidia, mostly pruinose from the dermatocystidia at the apex, 
Dut in some species with dermatocystidia all the way downwards to 
the base, the extent of the cystidiate area depending on the attach- 
ment of the cortina to the stipe; the cortina often very abundant, in 
other cases scanty and fugacious, attached to the apex or to the 
upper portion of the stipe, or also attached to the base of the stipe 
and forming the continuation of the margin of a bulb (and in this 
case, the stipe usually pruinate-cystidiate all over), fibrous fleshy or 
fleshy, rarely volvate; the partial veil (cortina) usually continuous 
with the cnticle of the pilens or adnate to it: context fieshy in the 
pileus, often with a strong characteristic odor (spermatic, aromatic- 
truity, of treffles, of camphor, ete.); all hyphae with clamp connections. 
Development of the carpophores : Hemiangiocarpous (according to 
Heim and Doug’ 
Area : Cosmopolitan. 
Limits: The limits of this 
fact, even the beginner will be capable of telling an Inoeybe in the 
field after a short time of experience. If the microseopical characters 
are also taken into consideration, the identification of an Inocybe as 
such does not eanse any diftientties. The nodulose spores of many 
Inocybes are unique in the agaries, and, for that matter in the Aga- 
ricales (only some Thelephoraceae, the genus Cystoagaricus, and the 
genus Rhodophyllus have comparable but not identical spores); the 
pleuroeystidia, once seen, will also serve as a reliable means of iden- 
tification where they are present. Even similar eystidia in other 
groups tidia of Galerina nana differ chemically from 





















































to draw, and, in 





genus are rather ¢ 




















i as the ¢ 
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mentally different. For example, the cystidia of the latter species 
though morphologically so similar to those of the Inocybes, have 
strongly metachromatie walls when studied in cresyl blue whereas 
the typical Inocybe-eystidia have (excepting sometimes the very apex) 
non-metachromatic walls, i. e. the walls are blue in cresyl blue. For 
more details see Kiihner, Bull. Soc. Mycol. Fr. 50: 76-77. 1934. This 
leaves only the group without true Inocybe-cystidia and non-nodulose 
spores which is also rather easily recognizable by the character of 
the vovering of the pileus,and the shape of the cheilocystidia 
(clavate-vesicnlose to saccate-piriform). The pileus is never truly and 
persistently viscid in the species without pleurocystidia (in contrast 
to Hebeloma, Nuucoria and Agrocybe), and the spores are usually 
phaseoliform-reniform rather than almond-shaped as in Hebeloma. 
If these characters are kept in mind, it is possible to distinguish the 
Tnocybes in all cases from Hebeloma, even if the spores of the Hebe- 
toma should be smooth (which is often the case in two-spored forms 
of Hebcloma ™, or if the Inocybe should be viscid. 

State of knowledge: The genus Inocybe has been studied very 
carefully by a namber of authors both in Europe and America 
(Kauffman, Heim, Kiihner & Boursier, Kiihner, more recently also 
by A. H. Smith and by D. A. Stuntz), yet there seems to be an 
inexhanstible abundance in forms, something Fries has never 
dreamed of, and if Europe and North America farnish such a stan- 
ning number of forms, it is not surprising to find that other con- 
tinents, especially Asia, are very little explored as to their Inocybe 
flora, yet rich in species. The number of species admitted by Heim is 
64, The forms with nodose spores treated by Kiiluer, number 23. The 
total number of well known species in Inocybe exceeds 100. 

Practical importance : Two Inocybes, I. eutifracta Peteh (tropical 
Asia) and I. jurana Pat. (Europe) are reported to be edible. Several 
more or less severe poisoning, especially I. Patouil- 
are reported to be mycorrhiza-fungi with forest trees 
but this point has not yet been proved experimentally. 









































‘* Two-spored basidia are extremely rare in Inocybe, and restricted to only 
one group, the gronp of I. hirtella. In contrast to this, bisporons basidia are 
found commonly in Alnicola, Newco \l Hedeloma. 
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SPECIES 


The author reproduces here the classification given by R. Heim. 
‘This classification seems to express the phylogenetic tendencies in 
the genus, as they appear to show on the basis of the material known 
to Heim. On the other hand, his classification is somewhat more 
difficult for practical purposes than that used by Kauffman and by 
Kiilner & Boursier. The author refers to Kauffman’s treatment of 
Tnoeybe in North American Flora 10: 227-260. 1924 which is ea 
available, Boursier & Kiilmer’s and Kiilner’s work on the gono- 
ngwlar spores) Inocybes is more 









sporous (i. e. with nodulosi 
difficult to obtain and to use, and consequently, the author consid. 
eved it desirable to compile the essential parts of their work as an 
alternative treatment. 

No effort has been made on the part of the author to reconcile 
these treatments where they diverge, or to supplement Kiilner’s 
treatment by adding the data on the non-goniosporous Inocybes. 
After more data on more species in more different geog PEAS 
have been accumulated, a synthesis between these classifications 
will probably be possible. In the meantime, the best that can be done 
is to attempt a fair representation of the present status of our knowl- 
edge of the genus. 

Heim’s diagnoses of the subdivisions of this genus do not always 
clearly oppose the characters of the units in question. The author 
has at times added or omitted certain characters; Heim himself is 
not responsible for these changes, and the reader is referred to the 
original monograph: Heim, R. Le Genre Inocybe, préeédé @une intro- 
duction générale & Vétude des Agarics Ochrosporés. Paris. 1931. The 
type species of.the sections are lectotypes proposed by the anthor. 

Boursier & Kiihner’s, Kiihner & Boursier’s, and Kiihner’s papers 
on Inocybe have appeared in the Bulletin de la Société Mycologique de 
France 44; 171, 1928 ; 48: 118. 1932; 49: 81. 193 






































COMPILATION FROM HED, L. 


Sect. 1. VISCOSAE Heim (1931). Pilens generally viscid in fresh 
condition, then becoming sericeous-fibrillose ; lamellae cream-ocher, 
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or camphorie, or none; context unchanging; excretive | 
abundant; spores ovoid or amygdaliform; guaiac solution n 
with the flesh. 

Type species : I. viseidula Heim. 

Stirps Viscidula (Habit of Hebeloma). 

I, viscidula Heim; 1. cueullata Ch. Martin '**. 

Stirps Vatricosa (Habit of Naucoria). 

1. vatricosa (Kr.) Karst. ; I. trechispora (Berk.) Karst. 

Stirps Geophylla (Typical Znocybe habit). 

1. geophylla (Sow. ex Fr.) Quél.; I. umbratica Quél., I. sanbucina 
(Pr.) Quél. 

Sect. 2. DULCAMARAE Heim (1931). Pileus dry, with abun- 
dantly fibrillose cuticle, generally h involute margin, bister to 
ochraceous brown; stipe usually tapering toward the base, with a 
covering which is identical with that of the pileus, almost alway: 
hollow; cortina abundant, persistent; lamellae often triangular; 
context ochraceous at least in the stipe, sometimes bluing in the 
base, rarely white, without odor, or with aromatie-frnity odor: ex 
cretive hyphae rarely abundant; spores not nodulose subangulai 
guaiac without any action. 

Type species : I. duleamara (A. & S. ex Fr.) Quél. 

Stirps Hystrix (Muricate plearocystidia present ; carpophores not 
entirely unicolorons). 

1. hystriz (Br.) Karst. 

Stirps Hirsuta (Muricate pleuro 
entirely unicolorous). 

1. calamistrata (Fr.) Gillet; 1. hirsuta (Lasch) Quél.; 1. relic! 
(Er.) Quél. sensu Heim. 

Stirps Duleamara (Pleurocystidia present or absent; the entire 
carpophore unicolorous). 

1. duleamara (A. & 8. ex Fr.) Quél. sensu Ricken, p.p.; Heim; 
I. Malenconii Heim; I. perbrevis (Weinmann) Gillet sensu Cooke, 
Heim; 1. caesariata (Er.) Karst. sensn Heim ; I. carpta (Scop. ex Fr.) 
Qnuéi. sensu Heim, 

Sect. 3. RIMOSAE (I’r.) Qu 


hae not 
tive 

































tidia none, earpophores not 


ina 














1. (1872-73) em. Heim, Pileus fibril- 


"This species ix not indicated as being viscid in Heim’s description. If it 
actually were viseid, it might also be considered as a transition toward Hebeloma, 
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rimase, ocher or brown, not viseid ; stipe, lamellae and context 
mellae not ventric 
vuity or of trofile: 





or violet color; 





without 1 e, olive or cine- 
reous-brown 5 
excretive hyphae rare, or sometimes abundan 
liform, or phaseoliform-ventricose or elongate 
tidia none; cheiloey: 
with the context. 

Type species : I. fastigiata (Schaeff. ex Fr.) Quél. 

Stirps Fastigiata (Schaett. rv.) Quél, (Odor spermat 
tigiata (Schaef. ex Fr.) Quél. ; 1. squamata 1 
- perluta (Cooke) Sace, 

Stirps Cookei (Odor aromatie-fruity). 

1. Cookei Bres. 

Stirps Maculata (Odor of truffles). 

J, maculata Boud. 
. 4, FIBRILLOSAE Heim (1931). Pileus rarely snbviscid, 
dry; stipe nev ate bulb, solid or hollow 
text white to becoming pink in the stipe, sometimes bluing or green- 
ing in the pilens; odo ried in the different species; ¢ 
tive hyphae not vi abundant ; nygdaliform or elongute- 
lind idia always present; guaiac nega- 








ylor spermatic, rarely aromatic: 





ovoid-phaseo- 
ricate plenroe, 









idia claviform-oblong ; gu 





0). Le fus- 


ge; 1. mimica Mass. ; 












with margi 














pores a 








© plenro 








ne apecies : I. descissa (Fr.) Quél. 
tirps Lucifuga (Cortina persistent ; stipe solid 
with an olive tinge). 





lamellae initially 


Fr.) Quél. ; 1. deglubens (Fr.) Gillet; I. brunnea 
QuéL apud Quél. & Le Breton; I. eutheles (Berk. & Br.) Sace.; 1. 
posterula (Britz.) Sace. sensu Lange; 1. Poujolii Heim; 1. atripes 
Atk.; I. serotina Atk. 

Stirps Descissa (Cortina very fugacions; stipe hollow; lamellae 
not olive). 

1. descissa (Fr.) Quél. 

Stirps Flocculosa (Cortina silky ; stipe solid; lamellae not olive). 

T, tloceulosa (Berk.) Sace. ; 1, tigrina Heim. 

Stirps Lacera (Lamellae initially flesh-color-ocher; stipe solid; 
spores cylindric). 

1. lacera (Fv.) Quél.; I. halophila Heim ; 1. pruinosa Heim. 

Stirps Inconcinna (Stipe solid ; lamellae light olive then ferrugi- 
nous; spores subamygdaliform ; odor farinaceous). 
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Sect. 5. LILACEAE Heim (1931), Context lilac or violet in the 
stipe ; spores not nodulose-subangular; excretive hyphae rare; mu- 
ricate plearocystidia present; reaction with guaiac negative. 

‘Type species : I. obscura (Pers, ex Fr.) Gillet. 

Stirps Obscura (Cystidia without globulose « mucro »), 

1, obscura (Pers. ex Pr.) Gillet: 1. cincinnala (Fr.) Quél. 

Stirps Mucronata (Cystidia with globulose « mucro»). 

J. mucronata Heim. 

Sect. 6. LACTIFERAE Heim (1931). 
phae very strongly developed ; gu: 














etwork of exeretive hy- 
aiac positive (purplish to blue) but 
reaction inconstant in I. jurana and negative in I. practervisa; odor 
aromatic-frnity, or of jasmine flowers or honey ; context most fre- 
quently reddening on exposure. 

Type species : 1. piriodora (Pers. ex Fr.) Quél. 

Scirps Destricta (Stipe vinaceous below). 

I. jurana Pat. 

Stirps Piriodora (Stipe not vinace: 
white ; spores not nodulose-subangw 
present). 

1. piriodora (Pers. ex Fr.) Quél. ; I. eapucina (Fr.) Karst. 

Stirps Subrubescens (Lamellae distant; plenrocystidia none). 

I. armoricana Heim ; I. subrubescens Atk. 

Stirps Godeyi (Carpophores entirely white and entirely reddening). 

I. Godeyi Gillet; I. Patouillardii Bres. 

Stirps Bongardii (Carpophores not entirely white ; pleurocystidia 
none). 

1. Bongardii (Weinm.) Quél. sensu Heim. 

Stirps Praetervisa (Spores nodulose-subangular). 

1. grammata Quél. sensu Heim, non Kiihner ; 1. practervisa Qual. 
sensu Heim, non Kiibner. 

Sect. 7. SCABELLAE Heim (1931). Lamellae initially with « 
pinkish hue; exeretive hyphae rare; short pleurocystidia muricate, 
constantly present; reaction with guaiac negative. 

Type species : T. scabella (Fr.) Quél. sensu Cooke. 

Stirps Seabella (Spores tuberculose-nodulose). 

I. scabella (Fr.) Quél. sensu Cooke; 1. decipiens Bres.; I. globo- 
cystis Vel. 

Stirps Splendens (Lamellae chamois, then isabelline ; odor slight). 

T. splendens Heim ; I. Friesii Heim. 

Sect. & PETIGINOSAR 




















us below ; carpophores not 
mnricate plenrocystidia 








tives’ acme OK 
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‘alled filaments ; spores tuberculose- 





tomentum, consisting of thick: 
nodulose, small (6-7.5 »); muricate pleurocystidia present. 

Type species : T. petiginosa (Fr.) Gillet. 

os Petiginosa (Characters of the section). 

I. petiginosa (Br.) Gillet (Hebeloma, Quél.). 

Sect. 9. GIBBOSPORAE Heim (1931). Pileus fibrillose-squa- 
stipe concolorous with the pilens: 














mose or woolly, sometimes rimose; 
ores aly 
like spines. 

Rarst. 


ys tuberculate nodulose, or some- 





pxeretive hyphae rare 

times stellate with finge 
Type species : I. maritima (Br 
Stirps Maritima (Lamellae thick and distant: spores with rounded 

tangular becoming grossly tubercnlate nodulose). 











angles or r 

1. maritima (Fr.) Karst. 

Stirps Boltonii (Spores poly gonal-tuberculose-nodulose ; stipe con- 
colorous with the pilens). 

I. Boltonii Heim; I. Rennyi (Berk. & Br.) Sace. ; 1. wnbrina Bres.; 
1. margari{tijspora (Berk. apud Cooke) Sace.; I. Bueknallii Mass. 

Stirps Lanuginosa (Spores ovoid with numerous, i.e. 7-24, papil- 
lae ; stipe concolorons with the pileus). 

T, lanuginosa (Bull. ex Fr.) Quél, sensu Pat. 

Stirps Napipes (Spores triangular, ovoid, tubereulose with few 
broad nical papillae ; stipe concolorous with the pileus, finely 
fibrillose-striate ; pileus glabrescent, finally rimose-fibrillose). 

I. napipes Lange; 1. umboninota Peck sensu Lange. 

Stirps Asterospora (Stipe lighter colored than pileus), 

T. asterospora Quél. 

Stirps Calospora (Spores avoid-globose with finger-like spines). 

1. calospora Quél. 








I 


CoMPILATION FROM BOURSIER AND KUMNER 


Subgenus I. Euinocybe Lange (1917). Spores smooth, i.e, not 
nodulose-subangular, or spiny. 


(Nor TREATED RY KU HNER) 


Subcenus Clypeus (Britz.) Lange (1917). Spores nodulose-suban- 
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present, inserteé more or less high on the stipe which is therefore 
fibrillose, woolly or scaly ; stipe generally brownish, at least in its 
lower portion and in age, often not bulbous and not marginate, with 
glabrous or pruinose apex but never pruinose in its entire length; 
context often inodorons or almost so; pleurocystidia rarely none, 
usually present, on the sides of the lamellae, and then often with 
thin or slightly thickened walls. 

Type species : I, lanuginosa (Bull. ex Fr.) Qué 

Stirps Umbrina '* (Dise of the pileus not squarrose; spores with 
iNae). 








few, i.e, 12 oF less, nodulose 

I. pseudoasterospora Boursier & Kiihner ; J. umbrina Bres. ; I. na- 
pipes Lange; I, acuta Boudier (I, umboninota Peck sensu Lange, 
Heim); L. subcarpta Boursier & Kiihne; I. decipientoides Peck |1. 
Astoriana Murr.; I. oebraceoseabra Atk.; L. globocystis Vel.; I 
carpta (Scop. ex Fr.) Sace. sensu Ricken}; probably also I, Boltonii 
Hi 















m. 
Stirps Lanuginosa (Dise of the pil 
or less numerous papillae, i.e. up to 25). 
T, Casimiri Vel.; 1. longicystidia Atk 
Kilner (These three species are meant to repla 
able collective species 1, lanuginosa (Bull. ex Fr.) Quél.). 

Sect. 2. CALOSPORAE Kiihner & Boursier (1932). Spo: 
ovoid globose with spinose protuberances, at least 18; stipe entirely 
or almost entirely pruinose; marginate bulb at the base none. 

1. calospora Quél. 

Sect. 3. PETIGINOSAE Heim (1931). Cuticle of the pileus 
m of inflated cells which are brownish, 
aments which are slender with thick 


squarrose; spores with more 





1. ovatocystis Boursier & 
the indetermin- 




















consisting of a hypodermi 
and an epicutis of hyaline 
walls; stipe entirely pruinose; base of the stipe not bulbous and not 
marginate ; spores not as in the preceding section. 

I. petiginosa (Br.) Gillet [I. rafoalba Pat. & Doass.; 1. seabella 
(Er.) Quél. sensu Schréter}. 

Sect. 4. RUBELLAE Kiihner & Boursier (19; 
dening when exposed to the air, bluing with gua 
or fruity, otherwise very close to the section Marginatae (sect. 5). 

I. Bresadolae Mass. (I. grammata Quél. sensu Heim nec Quél. sec. 
Kithner & Boursier). 














2). Context red- 
odor specitic, 









** Kiihner uses the more general term « groupe » which is here interp 
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Sect. 5. MARGINATAE Kiilner (1933). Cortina none, or insert- 
ed at the base of the stipe which consequently is entirely pruinose; 
stipe covered with dermatu along its entire lenght, never 
fibrillose nor squamulose, usnally white, pink, or yellowish, usually 
with a marginate bulb at the base; context not reddening on ex- 
posure ; cystidia generally with thick 

‘Type species : I. asterospora Quél. 

I, paludinella (Peck) Sace. ; I. eanthomelas Boursier & Kiihner 
apud Kithner; 7. miztilis (Britz.) Sace. sensu Kiihner; 1. fibrosoides 
Kiilner ; 7. praetervisa Quél. sensu Kiilner non Heim sec, Kiilmer 
[I. psendomixtilis (Britz.) Sace.}; I. decipiens Bre I, grammata 
Quél. sensu Kiihner non Heim (1. albodisea Peck); I. asteroxpora 
Quél.; I. psendohiulea Kiilner; J. oblectabilis (Bvitz.) Sace, sensu 
Kiihner (I. hiulea var. major Bres.). 

Note : Other presumably good species not included in Kiihner’s 
or Heim’s work because they are known only from America or Asia, 
or from Europe, but undefined at the time of publication of these 
monographie papers, are all those indicated in North American 
Flora, l.¢., but not in the classifications indicated above, further- 
more the following species from the Caneasus: J. argentea Sing.; 
I. subaemula (Britz.) Sace. sensu Sing. ; I. devnlgata (Britz.) Sace. 
sensu Sing., Kiihner; J. homomorpha Sing. ; I. aemula (Britz.) Sace. 
seusu Sing. ; 1. corrubescens Sing. (I. relicina (Fr.) Quél. sensu Rik- 
ken]; 1. caucasica Sing. , and the following species from North Ame- 
riea: I. Kauffmanii A. H. Smith (I. longipes Kauffman non Mass.) ; 
I. olympiana A. H. Smith; I. multicoronata A. H. Smith; I. ferru- 
ginosa A. H. Smith; 1. eystidiosa (A. H. Smith) Sing. (Tricholoma 
cystidiosum A, H, Smith); I. Hotsoniana Stuntz ; 1. roleata Stuntz; 
from Europe: 1. pachycreas Heim & Romagnesi; from South Ame- 
rica: I, rariabillima Speg. (= I. decipientoides Peck). 

The following species described in other genera but actually be- 
longing to Inocybe according to the type studies of the author, are: 
I. praefarinacea (Murr.) Sing. (Hebeloma, Murr.); J. pracvillosa 
(Murr.) Sing. (Lepista, Murr.); Inocybe pernivosa (Murr.) Sing. (En- 
toloma Murr.); I. mariluanensis (Speg.) Sing. (Nancoria, Speg. 
Felipponei (Speg.) Sing. (Collybia, Speg.). 














alls. 
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KEY TO THY SPECIES 


‘The author cannot present a key equal or superior to the existing keys. 
Those published in North American Flora bs Kantian (1. ¢.), by Heim (1. ¢.), and 
by Boursier & Kiihuer, Kiihner & Bonrsier, aud Kithner (in Bull. Soc, Myc. Fl., 
1. ¢.) can be recommended. As far as the snbgenus Clypews is coucerned, the 
keys published by Kithner and his collaborator have been tried out repeatedly. 
by the author, and they were found to be very complete and reliable. As for 
illustrations, those published by Heim (J. ¢.) as well as those published in 
Lange's Flora Agaricina Danica should be consulted. 











120. HEBELOMA (Fr.) Quél. 


Champ. Jura Vosges, p. 128. 1872-73. 








Type species : H. fastibile (Fr.) Qu 


Syn. : Agaricus trib, Hebeloma Fr., Syst. Mycol. 1: 249, 1821. 
Roumegueria Karst., Bidr. Finl, Nat. Fotk 32: xxiv. 1879. 
Hylophila Quél., Enckiridion p. 98. 1886, 

Myzocybe Fayod, Aun. Se. Nat., Bot. VIL. 9: 361. 1889. 
Picromyces Batt. ex Earle, Bull, N. ¥, Bot, Gard. §: 488. 1909. 
Hubelomatis Earle, t. ¢., p. 430. 








Characters : Pileus viscid; epicutis consisting of strongly gelat- 
inous and very thin filaments running mainly horizontally, hyaline, 
the terminal members not dermatocystidioid, i.e. not resembling 
the cheilocystidia; subcutis more irregular with melleous to rusty 
incrustations of pigment; lamellae pale argillaceous to pallid at first, 
later becoming deeper brownish but not bright or deep rusty in age 
(because of the sordid brownisk color of the spore print '), often 
fimbriate or at least with a whitish edge (because of the large num- 
ber of cheilocystidia) ; spores melleous, usually warty-rough, usually 
fusoid to boat shaped, more rarely ellipsoid-oblong or ellipsoid, fre- 
quently subacuminate at both ends, with a callus at the apex but 
without germ pore, without a plage, and sometimes practically 
smooth in bisporous forms; basidia tetrasporous, but bisporous 
forms not rare; pleurocystidia none; cheilocystidia byaline, versiform, 
always distinct, crowded, making the edge of the lamellae hetero- 
morphous; hymenophoral trama regular; stipe rather fleshy to 
fibrous-fleshy, solid or hollow or stuffed, often pure white, and at least 














R. Maire indicates one species, H. porphyrosporum R. Maire, with porphyry 
brown spore print, not seen by the author. All our prints are «Clove » to « Cof- 
fee» (Mavrz & Paul). Maire’s species is said to be HZ, sarcophyllum (Peck) Sace. 
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white at the apex of young specimens, never lilac or violet; the apex 
often squamulose or farfuraceous or prainose, with cortina or with- 
out adistinet veil, sometimes with a distinct membranous veil which 
assnines the shape of an annulus in mature specimens of at least two 
species, at times the cortina also taking the shape of an annulus (H. 
strophosum); context inodorous, or more often with a characteristic 
odor, raphanaceons, of marzipan, chocolate, liqueny, bay, or tea 
leaves; psendorrhiza sometimes present; context usually at least 
partly white; all hyphae with clamp connections, On the earth, on 
foliage, on fallen needles, rarely on decayed wood or in deep moss, 

Development of the carpophores: Probably always hemiangiovar- 




















pous, 

Area: Probably almost cosmopolitan. 

Limits : Hebeloma is strictly intermediate between Inocybe and 
Alnicola., Some species have occasionally smooth spores, especially 
the bisporons forms, and these ave then theoretically close to the 
Tnovybes without metuloids. About the separation of smooth-spored 
Hebelomas from these Inocybes, see under Inocybe. The smooth- 
spored Hebclomas may also come close to some species of Pholio- 
ta. P.lenta and P. lubrica ave sometimes confused with Hebeloma 
but the chrysovystidia distinguish them immediately. Pholiota albo- 
erenulata has once been transferred to Hebeloma, and here, the 
elongate spores and the absence of chrysoeystidia seem to prove 
that this is a truly intermediate, transitional form. However, the 
general appearance, habitat, color of the spore print, and other less 
important characters link it with the rest of the Pholiotae more 
closely than with the Hebelomas, and it was therefore reunited with 
Pholiota, 

‘There are several small Naucoria-like (collybioid) species of Hebe- 
loma such as H. pusillum Lange and Hebeloma Petrakii (Hruby) Sing. 
1h were studied thoroughly by the author. These small sp 
might easily be confused with Alnicola, especially if anatomical 
characters such as the structure of the epicutis are neglected by 
the observer. If in these species the epicutis were made up of der- 
matocystidia or an epithelium, they would be inseparable from Alni- 
cola ciaculigera and similar species of Alnicola. What has been 
described as Alnicola dasypus (Romagnesi), cannot be considered as 
an Alnicola since it has all the characters of Hebeloma including 
the epicutis as described by Romagnesi under the name of Naucoria 
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magnesi) Sing. There is no truly viscid species known in Alnicolu 
thus far, and none has the epicutis made up of filamentous repent 
hyphae alone, Alnicola clavuligera Romagnesi is undoubtedly the 
one species of Alnicola that comes closest to Hebeloma because of 
the subviscid layer consisting of loose! ved filamentous hyaline 
hyphae, exactly as in the pilei of the Hebelomas, yet these hyphae 
have terminal members which ar differentiated in Hebeloma, 
and dermatocystidioid in Alnicola clavuligera, i.e, they resemble the 
cheilocystidia, Romagnesi, on his part, doubts whether Alnicola li- 
gnicola Sing. is a true Alnicola without indicating the reasons why it 
should not be one. It is true that the spores are somewhat too deeply 
colored in NH,OH as compared with the colors observed in other 
species of Alnicola. The spores aud lamellae are, however, detinitely 
not rusty enough for Gymnopilus, and it must be assumed that it 
does not belong in the latter genus as long as additional observations, 
especially of the spore print do not prove it to belong in this or 
some other genus. 

Fortunately, the genus Hebeloma is characterized by a rather 
uniform external appeara as the beginner learns to dis- 
tinguish genera in the agaries, he will remember the cha istic 
habit and colors of the Hebelomas, and he will soon, unerringly, 
identity the Hebelon the field, and aside from the few simall 
species, there are y doubts as to whether # speci 
Hebeloma. The pinkish-cinuamon to ochraceous cinnnamon color fad- 
ing all the way to white near the gin (a few species ¢ 
minantly white), and tending to become deeper and richer reddish 
brown or fuscous in the center, combined with the dull brownish 
color of the lamellae and the whitish edges, the characteristic odor 
of many species, their viseidity and their habitat on the ground, give 
them away immediately. 

State of knowledge : The intrageneric taxonomy of Hebeloma is 
completely confused. The few species which are more or less comple- 
tely known have been interpreted differently by the authors. For 
example, Maire thinks that Ricken’s H. fastibile is H. erustulinifor- 
me, and his H. crustuliniforme is H. fastibile. There are a few more 
species which are reasonably well studied and named ; the remaining 
Species are in a complete chaos. The classification of the species is 
Unsatisfactory. The author refrains from adopting any of the possible 
classifications, and merely thirteen species in alphabetical 
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Practical importance : It seems to be quite certain that at least 
one species of Hebeloma is poisonous. Some confusion in the state- 
ments on this subject can easily be explained by the fact that those 
reporting the edibility, or non-edibility of Hebelomas, did not always 
have the same species in mind when using the same specific epithet. 
‘The question of Hebeloma poisoning cannot be solved satisfactorily 
unless the taxonomy of Hebeloma is revised previously. 


SPECIES 


H. anthracophilum R. Maive; H. austroamericanum (Speg.) Sace.; 
Hi. erustuliniforme (Bull. ex Fr.) Quél.; H. dasypus (Romagnesi) Sing. 
(Naucoria, Romagnesi; Alnicola, Romagnesi); H. fastibile (r.) Quél. 
H. mesophacum (Pers. ex Fr.) Quél.; H. pascuense Peck ; H. Petrakii 
(Hruby) Sing. (Nancoria, Hruby); H. pusillum Lange; H. radicosum 
(Bull. ex Fr.) Ricken (Pholiota, Quél.; Myxocybe, Fayod ex aut.) ; 1. 
sdcchariolens Quél.; H. sinuosum (Fr.) Quél. sensu R. Maire [H. cla- 
viceps (Fr.) Gillet sensu Ricken]; H. strophosum (Kr.) Sace. sensu 
Ricken (Roumeguerites, Karst.), 











KEY TO THE sexcres 





It is evident that under the cirenmstances indicated in the paragraph on the 
«state of knowledge », it is impossible to provide a key for the determination 
of the species. 


121. ALNICOLA Kiihner 


Contrib. & U Etude des Hymenomycetes, p. 175. Paris 1926. 


‘Type species : A. submelinoides Kithner. 

Characters : Pileus subyiseid to dry, squamulose, fibrillose, or 
glabrous, epicutis consisting of dermatocystidia, or at least contain- 
ing numerous dermacocystidia which appear as the terminal mem- 
bers of the cuticular hyphae, or else consisting of spherocysts which 
often form a true epithelium; spores warty or punctate without 
suprabilar smooth dise (plage), in shape and color agreeing with 
those of Hebeloma, argillaceous brown to umber-sepia, or a very dull 
farenocinana hrawn im nrint nanaliv rather larce (i.e. more than 9 wu: 
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Tae heteromorphous, always numerous and conspicuous but some: 
times very narrow; hymenophoral trama hyaline or colored, almost 
snbregular to regular; basidia often bisporous, otherwise normal in 
all regards; pleurocystidia none, or very few and then not different 
from the cheilocystidia and not far apart from the very edge of the 
lamellae; stipe central, often elongate, longer than the diameter of 
the piles, thin, usually colored, more or less cortinate but cortina 
sometimes quite indistinct; context fleshy but thin, consisting of 
hyphae with or more rarely without clamp connections, On the 
ground, on foliage, rarely on wood, or on charcoal, frequently under 
Alnus or Salix. 











Development of the carpophores : Probably always hemiangioca 
pous. 

Area; Northern-temperate and boreal, more frequent and also 
richer in species in Europe and Asia than in America, at least in the 
Kastern United States; at least three species oceur in extratropical 
South America, 

Limits ; Alnicola is pr 
and Nancoria, Its delimitat 
nera. 

State of knowledge : The fourteen species entering this genus are 
all well known thanks to special papers devoted to the taxonomy 
and cytology of Alnicola by Kithner and Romagnesi. ‘The develop- 
ment of the carpophores has not been studied in detail as fur as is 
known to the author, but a superficial observation of «buttons» 
seems to indicate that the development of the earpophores is not 
or not much different from that of Hebeloma. 

Practical importance : No economic importance is at present ere- 
dited to the Alnicolas but their alnophilous habitat is often caused 
by a mycorrhizal relationship between these fungi and Alnus spp. 











ely intermediate between Hebeloma 
mn is discussed in the latter two ge- 

















SPECIES 





Sect. 1. SUBMELINOIDEAE Sing. (1939). ( idia usually 
Tuther thick, not attentuate or acute at the apex. 

‘Type species : A. submelinoides Kiihner. 

A, clavuligera Romagnesi; A. Dohemica (Vel) Sing. (Naucoria, 
Vel.); A. submelinoides Kiihner; A. alnetorum (R. Maire apud Kiibner) 
[ne 
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doamarescens Kiilmer & Romagnesi, also one undescribed species from 
Argentina. 

Sect. 2. MELINOIDEAE Sing. (1930). Cheilocystidia narrow, ta- 
pering to a subacute or acute apex or broadly rounded and tapering 
cheilocystidia mixed, the latter predominating in adult caps. 

‘Type species : A, melionoides (Kr. sensu Ricken) Kiihner. 

A, amarescens (Quél.) Romagnesi (Naucoria, Quél.) ; A. luteolofibril- 
losa Kiihner ; A, suavis (Bres.) Kilmer (Naucoria, Bres,); A. wnbri- 
na (R. Maire) Sing. (Tubaria, R. Maire; Naucoria, Rt. Maire non 
Bres.; Alnicola badia Kiihner nom, subnud. 1926 ex Kiihner 1931; 
Naucoria phaea Kiihner & R. Maire apud R. Maire; Naucoria, spec. 
Sing. 1929); A, melinoides (Fr. sensu Ricken, Sing.) Kiihner [Nauco- 
1, Quél.; Nancoria escharoides (Ir.) Quél. sensu Konr, & Manbl. 
vix (Ir, non Secr,); Alnicola, Romagnesi]; A. scolecina (Fr. sensu 
Lange) Romagnesi ; — also one undescribed species from Argentina. 














KEY TO THE SPECIES 


‘The key below is the key published by Romagnesi, with a few changes in- 

troduced by the author. 
A. Cheilocystidia broad, rounded above. 
B, On the ground or on foliage, sometimes in deep moss. 

Cuticle consisting of loosely arranged hyphae with the terminal 
members dermatoc , resembling the cheilocystidia, eapitate ; 
pilens subviseid. France. A. clavulige 
C. Cuticle with a different structure ; pileus completely dry. 

D. Clamp connections present. Europe. 
Basidia 4-spored, A, submelinoides 
E, Basidia 2-spored. A, alnetorum + 
D. Clamp connect bsent. Europe, Northern Asia, aud North 
America. A, bohemica 
g wood of Picea Schrenckiana, Central Asia. (see A.(t) lignicola) 
psendoumaresvens) 





















1, On deca 
15, On burned ground, France, (see 4 
A, Cheilocystidia narrow, tapering upwards and acute or subacute at the apex. 
F, On charcoal ; taste bitter. Enrope. A. amarescens 
PF. Kither not on charcoal or not bitter. 

G, Pileus pallid to light ocher under a fibrillose coating. Europe and 
North Asia. 4. luteotofibriltosa 

G, Pilens more strongly pigmented, or glabrescent. 









“© 1a Romagnesi’s key, 4. alneforum is indicated as 4-spored, aud 4. submeli- 
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H. Odor aromatie-fraity ; spores scarcely longer than 10 2. Europe 
aud North Asia. A, suavis 
H. Odor none, or very weak and not aromatic-fruity ; spores us- 
nally reaching more than 10 in length. 
I. Taste mild, Europe, Caucasus, and North Africa. A, umbrina 
I. Taste more or less bitter. 
J. Pileus silky-fibrillose. Enrope, North Asia, North Ame- 

















rica, As melinoi 
J. Pileus subvelutinous when young, glabrescent and 
slightly graunlose when adult. and also in 
America. A, scolecina 





122, NAUCORIA (Fr.) Quél. 





Champ. Jura Vosges, p. V31. 1872-73, em, 





1 Agaricus (Naucoria) centunculus ¥ 





Type specie 





Characters : Swall mycenoid or collybioid carpophores, rather fra- 
gile and thin, often growing on wood and other plant débris; pileus 
hygrophanous, hemispheric to repand with slightly incurved margin 
or with straight margin when young; epicutis consisting of erect 
hyphae with numerous dermatocystidia forming the therminal mem- 
bers of the trichodern le or trichodermium; lamellae adnate 
to adnexed-subfree; spore print about Pl. 15, J-12 (Maerz & Paul) 
(in N. alachuana) and between « Seminole » and « Wigwam » (Maerz 
& Paul) (in NY. tiliophila and other species), generally not much dif- 
ferent from that of Hebeloma and Alnicola ; spores under microscope 
melleous, smooth, without germ pore but often with a distinct callus, 
reniform-phaseoliform to ellipsoid or ellipsoid to ellipsoid-oblong or 
almost boatshaped but usually with attenuate but obtuse or with 
rounded ends, with moderately thick, indistinctly to distinctly double 
(endosporium and episporiam) wall, small to rather large; basidia 
quite normal but sometimes 2-spored ; cheilocystidia always present, 
usually making the edge of the lamellae distinctly heteromorphous ; 
pleurocystidia none; hymenophoral trama regular; hyphae usually 
with clamp connections; stipe thin, with a very slight and fuga- 
cions veil or practically naked even when young; pseudorhiza not 
present in the species known. 

Development of the earpophores : Probably hemiangioc 
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Area: Almost cosmopolitan. 

Limits: This geuns differs from the preceding genera in having 
smooth spores. This character which, in the tribus Jnocybeae, it has 
in common only with Inocybe, makes it possible to distinguish the 
Naucoriae from the Alnicolac. Otherwise, this latter genus is very 
closely related to Nancoria, Since the line between the species of 
1 of these genera 
rtain difference in the biological relationship between the ac: 
impanying tora and the fungi of these genera — a relationship 
absent, or at least not ovious and certainly not limited to Alnus and 
Saliv in) uthor believes that Alnicola is generically 
separable from Naucoria, a belief that has become a conviction since 
the type studies made during the last few y 
tropical material corroborated all the data obtained on temperate 
species. In fact, Alnicola seen 
tropics, at least in America, and it is now possible to add a third 
jated character to the two mentioned previous 
distribution. 

Nancoria differs trom Inoeybe by a number of characters. mainly 
the structure of the epicntis, In Invcybe, the epientis does not consist 
of a trichodermiam palisade whose terminal members are dermato- 
eystidioid, and no spherocysts are present. 

‘The author did not distinguish generically between Naucoria and 
Phacomarasmius as far inctly pilose covering 
were concerned. ‘This led to a situation where the limits between 
Phacomarasmius and Naucoria became rather indistinct, and several 
species of Phacomarasmius were left within Naucoria where they had 
been placed by Fries. Romagnesi emphasized the hygrophanous 
pileus in Yancoria and the mostly non-hygrophanous pileus in Phaco- 
marasmius, The author accepts this point of view as the best deli- 
mitation between the two genera‘available at present. However, it 
must be admitted that it will be necessary to find correlated charac- 
ters in order to prove this somewhat arbitrary line of demarcation 
actually to be a hiatus between two good genera, While accepting 
Romagnesi’s view, the author expresses the conviction that this will 
be more readily acceptable as soon as more and better observations 
on the color of the spore print will be available, all checked in per- 
fectly fresh condition with the equivalent in Maerz & Paul, or 
Ridgway, or Séguy. 
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the species of Naucoria have been pointed ont in the preceding para- 
graph. A purely macroseopical dese 
fresh carpophor 








ption, often not accurate for the 
» has little significance for the determination of a 
species of this genus. This makes it understandable that a large 
number of careful type studies on N: 








rey ill required in order 
to separate all the foreign elements — such as other genera of the 


Cortinariaceae, Agroe: 





ybes, Pholiotinas — from the true Naucorias. 
Only this procedure will make it possible to compile all the mate: 
rial necessary for a monograph. Among the species enumerated 
below, only those have been admitted which : 
known in the essential ¢ 








perfectly well 
cters (though not always concerning the 
exact color of the spore print and never concerning the individual 
development of the carpophores), and are not identi 
other, It must be emphasized, however, that these species are by far 
not the only ones in existence. On the contrary, the number of spe- 
cies of Naucoriae and Phacomarasmii in the southern portion of 
North America is rather large and largely unexplored (except for a 
few species described by Murrill from North Flori 
the northern part of the continent, the Naucorias ha 
interest among the mycologists. Consequently, it may be expected 
th 8, Which is now seven, will grow steadily 
as further type and field studies progress. 
Practical importance : Nowe. 
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SPECIES 





N. tiliophita (Peck) Sing. (Crepidotus, Sace.); ¥. centunculus (l'r.) 
Quél.; N. redueta (r.) Sace. sensu Lange, Romagnesi ; NV. ¢ffugiens 
Quél.; ¥, atomacea (Murr.) Sing. (Atylospora, Murr.); . alachuana 
Marr, (Psilocybe alachuana, Murr.); NY. melleiceps (Murr.) Sing. 
(Galerula, Murr,). 











KRY TO THe SPECI 









Since the list of species above contains only a fraction of the sj 
tence, the author refrains from adding a key, and refers to the ori 
emended descriptions of these species. 


exis 
giual and 
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Tribus CORTINARIEAE Fayod 


Prodvome, Ann. Se. Nat., Bot. VII. 9: 871, 1889 (nt tribus Agaricacearum, 
Cortinaries) ; Kour. & Manbl., Icon. Sel. Fnng, 6: 122. 1924-37 (item) 5 
Imai, Journ, Fac. Agriculture Hokk. Imp. Univ. 43 (2) : 200, 1938. 





ype genus: Cortinarius Bi 





41.1936, p. ps 
42. 1936, p. p. 


Syn. Cortinariacear subfam. Cortinarioideae S 
Galerinoideae 





Cortinariaceae subfam: 





Characters : Those of the family, but with rusty-brown to bright 
ferraginous-fulvons spore print; spores never nodose-snbangalar and 
never stellate-spinose; plage often present; cheilocystidia either 
present or absent. 





KRY TO THE GENERA 





A. Veil distinctly membranous and distinetly double consisting of an apical 
annulus and an annalar volva beneath when matare, both whitish ; cystidin 
none; spores broadly amygdaliform, verrucose, without plage, bright rnsty 
iv print. 123, Rozitex 

A. If the veil is double, at least the inner veil is a cortina ; the onter veil may 
then be membranous, glutinous, or also a cortina; if the veil is simple, it is 

ither membranous or it is a cortina ; cystidia present or absent; spores as 
deseribed above, or ditferent. 
B, Spores roughened to warty, echinate-spinose, or with irregular thin 
ornamentation forming areolae, with or without a plage. 
C. Spores without a plage. 
D. Clamp connections absent (see Galerina, seet. Tubarioides). 
D. Clamp connections present. 

1, Stipe central, large, either very thick, and voluminous, or 
in au average longer than the diameter of the pileus, usual- 
ly straight or somewhat flexuous, growing on wood or on 
other substratum. 

F. Cortina present. 

G. Myeelinm growing in the forest soil, usually for- 
ming mycorrhiza with forest trees; cheilocystidin 
and plenrocystidia sometimes present, but more 
often absent, especially in those forms that tm 
black with alkali or grow on wood (very few do). 

124. Cortinarius 

G. Mycelium usually growing on wood (sticks, cortex, 
stumps, logs, tranks, ete.), on grass roots, ete., 
rarely on orchids with which it might form endo- 


trophie mycorrhiza ; cheilocystidia always present; 
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cheiloeys 





idia : pilens in most species blackening 

with KOH, «specially when covered with spore 

aust. 126. Gymnopilus 
Cortina absent ; veil strictly membranous, or nove. 

H. Veil present or absent; pilens viscid (then with 
veil), or dry ; external appearance like Pholiota, 

(see Gymnopilus) 

4 or Inbricous ; external 
appearance collybioid ; stipe often a psendorhiza. 

I. Spore print ochraceous. 1254. Descolea 

1. Spore print bright rasty. 127. Phacocollybia 

E, Stipe very small, strongly curved, very short and rather thin, 

eccentric to lateral or almost absent. 128, Pyrrhoglossum 











HL. Veil absent ; pileus vi 









C. Spores with a plage (smooth suprahilar dise), 129, Galerina 
B, Spores completely smooth, 
K, Stipe not bulbons aud marginate. 130, Phacomarasintus 
K. Stipe thick, fleshy, bulbous, marginate. 125, Leneocortinarina 





123, ROZITES Karst. 


Hattse. ; Bidr, Fint. Nat, Folk: 32: xx. 1879. 


Type species : R. caperata (Pers. ex Fr.) Karst. 

Characters : Pilens with an epicutis consisting of a rather thick 
layer of parallel, repent, smooth, filamentous hyphae, without any 
dermatocystidia; lamellae pale rusty colored, adnate; spore print 
light but bright rusty colored near « Argus brown» (Ridgway) or 
«Sudan brown» (Maerz & Paul); spores under the microscope 
melleons with rusty brown warts, broadly amygdaliform, rather yolu- 
minous, without plage, without germ pore; basi 
sporous; eystidia none; cheilocystidia scattered, inconspicuous and 
inconstant and not making the edge of the lamellae heteromorphous 
hymenophoral trama regular; stipe withont pigment (pigme 
tually restricted to the cuticle and the spores, and not abundant), 
with double veil, consisting of an upper membranous veil which 
forms an apical annulus in mature specimens, and a less distinct 
outer veil which usually forms a volval belt or an annuliform volva 
in the lower part of the stipe, both veils whitish and membranous. 
Carpophores rather large and fleshy, growing directly on forest soil ; 
all hyphae with clamp connections; hymenophore develops HCN, 

Development of the carpophores: Hemiangiocarpons; the lameliie 




















A normal, tetra- 








b vir- 





‘Tf the epicntas consists exclusively of repent hyphal clements, s 





e Galeri 
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are probably formed by folding of the partial veil (according to 
Kiibner); data supporting the hemiangiocarpous development of 
R. eaperata were first published by Sawyer (1917). 

Area: Temperate regions, with certainty known ouly from the 
northern hemisphere. 

Limits: This genus differs from the other Cortinariaccae in the 
ish, membranous, double veil. The broad amygdaliform spores 
with their strong warts and lacking plage ard the strictly filamen- 
tous cutis of the pileus which is neither vised nor scaly, nor hygro- 
phanous, offer additional characters valuable for the separation of 
this good and natural genus. 

‘The emendation proposed by Singer (1923) whereby Pholiota 
spectabilis would have been included in Rozites because of its rough 
spores, has since then been made impossible by the definition of 
the genus Fulvidula = Gymnopilus, The simple veil and the crowded 
cheilocystidia, smaller spores and more richly colored spores print, 
more abundant pigmentation and lignicolons habitat distinguish 
Gymnopilus spectabilis (Pholiota, Fulvidula, ete.) from Rozites. 

State of knowledge: Only one species is known with certainty. 
Overholts seemed to think that Pholiota MeMurphii Murr. belongs 
in the close neighborhood of Kozites caperata as he says that «this 
species is close to if not identical with P. caperata », The slimy pileus 
and the different veil make it impossible to insert this species in 
Rozites as the latter is defined at present, and if it should actually 
turn ont to be congeneric with 2. eaperata, the characters must be 
1, and if the glutinosity of the pilens and the singleness of 
the veil should be proved to be constant characters of P, MeMurphii, 
the generic diagnosis of Rozites must be emended. It appears rather 
improbable that this should be the case, yet, in monotypic gene! 
it is always wise to admit the possibility of later emendations rather 
than to apply the original diagnosis in too strict a manner. 

Practical importance: If Rozites belongs among the mycorrhizal 
fungi which has been suggested by some observers, it is not a spe- 
lized one, for It. caperata is not selective in regard to its habitat ; 
it is equally frequent in coniferous as in frondose woods. But it may 
have some future importance in forestry. This species is also known 
as a good edible mashroom widely known in some regions of Europe 
under the name «gypsy > (or corresponding names in other langua- 
ges). The species said to be «cultivated » by ants in South America, 
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SPECIES 





R, caperata (Pers, ex Fr.) Karst. (Pholiota, Gillet; Cortinarius, Fr.). 


124. CORTINARIUS Fr. 
Genera Hymenomycetum, p. 7. 1836. 
Type species : C. violaceus (L. ex Fr.) Fr. 


Syn. : Cortinaria (Pers. ex Fr.) 8. F. Gray, Nat. Arr. Brit. Pl. 1: 627. 1881 
{proposed for rejection 

Dermocybe (Fr) Fayod, Ann. Se. Nat. Bot. Vil. 9: 372. 1899. 
Hydvocybe (Kr.) Fayod, 1. ¢. p. 872, 
‘Telamonia (Fr.) Fayod, 1. 6. p. 373. 
Myzacium (Fr.) Fayod, t. ¢. p. 374. 
Phlegmacium (Er.) Fayod, l. ¢. p. 875. 
Agaricus tribus Telamonia ¥r., Syst. Mycol. 
Agaricus tribus Phlegmacium Fr., le, p. 226. 
Agaricus tribus Dermocybe Pr., l. ¢. p. 227. 
Agaricus tribus Myzacium Br. l. ¢. p. 247. 
Cortinarius subgen, Hydrocybe ¥r., Epicris 
Sphaerotrachys Fayod, 1. ¢. p. 374. 
Gomphos Kuntze, Kev. Gen. Pl. 2: 835. 1891. 
Inoloma (¥r.) Earle, Bull. N. ¥. Bot. Gard. §: 441. 1909 , 
Agaricus tribus Inoloma Fr. Syst. Mycol. 1: 216. 1821 
Bulbopodium Earle, 1. 0. p. 441. 
Hydvocybium Earle, t. e. p. 440. 
Meliderma Vel. Ceaké Houby, p. 399: 1920. 
8 Cystocyde Vel , 1. ¢. p. 495, ad int. (not validly published). 








210. 1821. 











p. 303, 1838, 














Characters : Habit very variable, from mycenoid to collybioid, eli- 
tocyboid, tricholomatoid to nearly pluteoid ; pileus glutinous, viscid, 
or hygrophanous, or dry and neither viscid nor bygrophanous, and 
then squamose, squamulose, rimose, fibrillose, sericeons, or glabrous, 
sometimes even tomentose or innately floccose; lamellae subfree to 
decurrent, narrow to broad, with various colors in young specimens 
(according to species and sections), later usnally becoming very 
deeply and richly colored, charasteristic even in mature well dried 


‘* Earle (1. ¢.) and Kauffman in North American Flora 10: 282, 1932 cite 
Karsten. Medd. Soc. Fauna Flora Fenn. 18: 70. 1891 as the first to marke the 
tribus Jnoloma a genus. However, Karsten merely cites one species as occurring 
in Finland which he names « Juoloma opimum Fr. >. This is not a valid publica- 
tion of a new statas. 





oAS LILLGA XXII (1919) 


material, deep rasty and somewhat dusty in most cases from the 
int of the same color; spores rusty ocher to melleous under 





spore p 
the microscope, usually deep colored in ammon 
distinctly warty-rough, but never actually smooth, without 
hilar plage and without a germ pore but often with a distin 
callus ; consisting of at least an episporium and an endosporium, the 
1, a perisporium also often 
id-oblong, eylindri 
ry rarely 2-spored ; 





mounts, more or 





Tes: 





supr 





aps of exosporial orig’ 
se, ellipsoid, elliy 





ornamentation per 
evident, globose, subg 
oblong amygdaliform, et 
ystidia rarely present on the 
the edges (cheilocystidia); hymenophoral trama regular; stipe cen- 
tral, with a cortina which may be attached to the base or to the apex 
of the stipe (with all intergradations and with varying width of the 
zone of attachment), connecting with superficial fibrils of the pilens, 
later often characteristically dusty with the rusty spores; frequently 
there is a second, outer veil present which forms a low annulus (an- 
nulus inferus) which is usually attached to the stipe, and is then 
called belt; sometimes, especially in Telamonia, there are several 
such belts which may be white, bright colored, or brown to concolo- 
rous; a purple to vinaceous, or blueish to violet color is often present 





jou 






les of the lamellae, more often on 




















on the stipe, and on the young lamellae, sometimes also on the pilens ; 
the stipe may be covered by a glutinons outer veil (Myzacium) and 
then the pileus is also glutinous; context consisting of hyphae with 
clamp connections; the brownish, reddish and yellow pigments usually 
incrusting the walls of the hyphae; odors often characteristic; taste 
mild or bitter, On earth and humus in woods and near trees. 
Development of the carpophores : Hemiangiocarpous, according to 
Sawyer, and Kiihner, 
re common in the boreal and 











the data of Douglas, 

Area: The species of Cortinarius 
mountain regions of the northern hemisphere and become gradually 
ant in the warmer belt of the temperate zone 
munber of species and individual 
iny season in North Florida 











somewhat less abun 
Dut reach another high as fara 
carphores is concerned in the winter 1: 
and adjacent regions of North America, North America, Europe and 
Asia are abont equally rich in species. Cortinarius also occ 
South America (Southern Brazil, Argentina and South Chile), parts 
of Africa and Australia, In the tropics, the genus is represented by 














very few species and individuals. 
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yet there are few genera in the Agaricales that ean be recognized in 
the field as easily as Cortinarius, even by the beginner. 

Cortinarius «tonches» cert ely related genera such as 
Gymnopilus (closest to the subgenus Dermocybe), Galerina (closest to 
subgenus Hydrocybe and Telamonia), and Rozites (closest to Inoloma). 
However there should not be any real difficulty in distinguishing 
these genera from Cortinarius if the key is used wisely. Only one 
species of Cortinarius is reported as growing on wood (many species 
may grow on ve! lentally rather than habi- 
tually), viz. C. late Pat.). This is the 
only instance where a Cortinarius had been misdetermined as a 
Flammuta of the Sapineae-group, i. e. Gymnopilus, The opposite has 
happened with Gymnopylus intermedius (Sing.) Sing. whic 
tranferred to Cortinarius and with C. punctifolius Pec 
Gymnopilus. But both these spec 
tive genera, and their position 
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once 
which is a 
not atypical for their respee- 
beyond doubt. 

es of Cortinarius have been com- 
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State of knowledge 
tudied by Henry and A, H. Smith. These authors are now 
ally in Phlegma 
done by several authors in the 


pletely: 





beginning to publish keys for ce 
cium. In spite of some excellent wor 
\jority of the species is still insufliciently defined or the in- 
ance. Henry’s papers suggest that many of 
though they may not have been collec: 
s for the macroseopi 


ain groups, espec 















in Fries’ personal concept 
ies’ Monographia is still one of the most important sources for 
North European species. Ricken and Velenovsky gave excellent 
accounts with indie 
ved — cystidia. In addition, microscopical characters were indicated 
by Kauffman (in North American Flora, le.) and by A. H. 
ious papers, illustrated with ex 
‘acters appear to be of gre: stance in the identification and 
classification of the Cortina shown by Henry’s pape Un- 
fortunately the latter author is thus far the only one to use them, A 
careful study of the various types of pigments as well as a more 
detailed study of the cortical layers of both pileus and stipe, and 
other anatomical characters, including the size and shape of the 
cheilocystidia in such groups as Hydrocybe would also materially 
help to solve some of the difficulties encountered in the study of the 
Cortinarii. A group as vast and difficult as this should not be ap 
proached w 
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tions of spore characters, and — where obset- 
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mycorrhizal specialization, pigment topography and perhaps studies 
on the sexuality, 

Since the state of knowledge of Cortinarius does not allow to draw 
a definite conclusion at the time this is written, it seems to be wiser 





to wait for a monographic treatment rather than to attempt to pre- 
sent an interim classification with an enumeration of certain species 
which would necessarily be arbitrarily chosen, and of little help to 
those who desire a certain amount of information about the status of 
our present knowledge on the Cortinarii, Since this information can 
easily be obtained by a study of the literature (Fries, Ricken, Henry 
in Bulletin de la Société Mycologique de France and Revue de Mycolo- 
gie; Kauffman in North American Flora and in the Agaricaceae of 
Michigan), there is, in the author’s opinion no urgent need fora 
detailed treatment of the genus in the present work, The number of 
species admitted here is inconsequential since it reflects only the 
sum of examples rather than an enumeration of the species, The real 
number of Cortinarii is probably several hundred. 

This policy of giving examples rather than enumerations appears 
to be necessary inasmuch as none of the authors working on the 
genus has thus far proposed any important change in the traditional 
classification of the species within Cortinarius; yet, such changes 
and rearrangements appear to be inavoidable in the future in spite 
of the fact that the classification of Fries and also that of Kauffman 
are less unsatisfactory than other intrageneric classifications pro- 
posed at that time. It seems that Znoloma and Dermocybe are not well 
separated in the present scheme, and Telamonia and Hydrocybe may 
not be separable as subgenera on the same level as Myxacium and 
Phlegmacium. 

Nevertheless, the Friesian scheme is reproduced here, considering 
that only careful investigations of specialists will in the end produe: 
anew more satist classification. The Friesian scheme has been 
accepted temporarily without prejudice against Kauffman’s admission 
of Bulbopodium, or Fayod’s admission of Sphaerotrachys, both of 
which may eventually turn out to be useful units ina revised system 
of classification of the Cortinar 

The author does, however, take a stand in regard of the delimita- 
tion of the genus Cortinarius. The trend toward smaller genera that, 
to a certain degree, characterized some phases of the modern ap- 
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very large genera such as Cortinarius. Cortinarius is by no means 
more heterogeneous than any other genus in the Cortinariaceae, and 
its restriction to Telamonia as proposed by Earle, or its abandonment 
in favor of six or seven autonomous « genera » (which is aside from 
being taxonom wrong, also illegal according to the International 
Rules of Nomenclature), should not be advocated any more than 
the dismemberment of the genus Russula (also proposed by Earle), 
or any other large homogeneous genera. 

Practical importance : The Cortina: 
tant in forestry when th flora in the temperate zones is 
looked upon as a potential the rate and quality of develop- 
went of the trees under certain ecologic conditions. Most of the 
Cortinarii appear to be mycorrhizal fungi, and some are considerably 
specialized in their associations with Cormophyta. Some spe 
known to be edible but few are used in large quantities. 
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SPECIES 


Subgenus Myxacium (Fr. 1821) Fr, (1836-38). Pileus and stipe 
iscid, or pileus viscid and stipe not balbons and taste bitter. 
‘Type species : C. collinitus (Pers. ex Fr.) Fr. 
Stirps Collinitus (Stipe with floccons covered by the mucus). 
O. collinitus (Pers. ex Fr.) Fr.; C. elatior Fr.; C. alpinus Boud., 
ete, 
Stirps Delibutus (Stipe merely viscid). 
©. delibutus Fr.; C. luteoalbus (Sing.) Sing. ; C. causticus Fr., ete 
Subgenus Phlegmacium (Fr. 1821) Fr. (1836-38). Pilens viscid ; 
stipe dry ; taste mild. 
‘Type species : C. decoloratus (Fr.) Fr. 
Sect. CLIDUCHI Fr. (1836-38). Stipe thickened below but not 
marginate-turbinate. 
Type species : C. cliduchus Fr. 
©. vitellinopes (Seer.) Sing. (Agariens, Seer.; C. cliduchus Fr.) ; 
C. varius (Schaeff. ex Fr.) Fr.; C. infractus (Pers. ex Fr.) Fr., ete. 
Sect. SCAURI Fr. (1836-38). Stipe at the base marginate-bulbous ; 
the cortina is attached to the marginate portion of the bulb. 
Type species : O. caerulescens (Schaeff. ex) Fr. 


©. caerulescens (Schaeff. ex) Fr.; C. glaucopus (Schaeff. ex Fr.) Fr. ; 
an. 
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Sect. ELASTICI Fr. (1836-38). Stipe without a bulb, often stuffed 
or flexnous when old ; cortina ofien scanty and fagacious. 

‘Type species : C. olivascens (Batsch ex) F 

C. olivascens (Batsch ex) Fr. ; C. decoloratus (Fr.) Fr., ete. 

Subgenus Inoloma (Fr. 1821) Fr. (1836-38). Pileus and stipe dry; 
pileus initially silky because of inuate fibrils or scales; stipe fleshy, 
subbulbous in many species. 

‘Type species : C. violaceus (Li ex Fr.) Fr. 

Ricken divides this subgenus in two —as it seems, rather natn 




















ral — group: 
a) Spores amygialiform [the type species of the subgenus and 
C. alboviolaceus (Pers. ex Fr.) Fr.; C. traganus (I'r.) 





©. hireinus Br. 
Fr, ete.}. 
b) Spores globulose [0. callisteus Fr. ; 0. bolaris (Pers. ex Fr.) Fr.|- 
Note: Group (b) is very close to Dermocybe and perhaps not sepa- 





rable from it. 

Subgenus Dermocybe (1821) Fr. (1 
non-hygrophanous, silky to subvelutinous, glabrescent, rather thin; 
stipe equal or attenuate toward the base, stuffed or hollow, the cor- 
tical layer rigid 

Type species : O. cinnamomeus (L. ex Fr.) Fr. 

The central group, very natural and characteristic, is the group 
with bright colored lamellae, the subtribus Raphanoideae Fr. 1821, 
p. p. The following species may serve as examples: C. cinnamomeus 
(L. ex Fr.) Fr.; ©. semisanguineus (Fr.) Gillet; C. cinnabarinus Fr. 

Other species are: C. anomalus (Fr. ex Fr.) Fr.; C.caninus (Fr.) Fr. 

Subgenus Telamonia (Fr. 1821) Fr. (1836-38). Pileus hygrophan- 
ous and not viseid ; external (outer) veil present, forming a belt or 
belts below the cortina. 

Type species : O. torvus (Fr.) Fr. 

C. haematochelis (Bull, ex) Fr.; C. armillatus (Fr.) Fr.; 0. gentilis 
(Wr.) Fre; ©. helvelloides (Fr.) Fr.; @. flavornatus Sing.; C. hinnuleus 
(Sow. ex Fr.) Fr.; €. helvolus (Bull. ex) Fr.; C. punctatus (Pers. ex) 
Fr. sensu Lange; C. bivelus (Fr. ex Fr. p. p.) Fr.; (.torous (Br.) Fr.; 
C. evernius (Fr. ex Fr.) Fr.; C. seutulatus (Fr.) Fr.; ©. rigidus 
(Scop. ex) Fr. sensn Ricken ; C. kemitrichus (Pers. ex Fr.) Fr.; 0. hete- 
rosporus Bres. 

Subgenus Hydrocybe Fr. (1836-38). Characters as in Telamonia 
bat veil consisting of the cortina exclusivel, 





-38). Pilens non-viseid and 
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©. renidens Fr.; C. balaustinus Fr.; 0. saturninus (Fr.) Fr.; C. tor- 
tuosus (Fr.) Fre; C. erythrinus (Fr. ex Fr.) Fr.; @. uraceus Fr.; 
C. holophaeus Lange; 0. saturatus Lange: C. seiophyllus Fr.; 0. sanio- 
sus (Fr,) Fr.; 0. decipiens (Bers. ex Fr.) Fr.; C. obtusus (Fr.) Fr.3 
C. Junghulnii Fr.; C. acutus (Pers. ex Fr.) Fr.z C. insignis Brits. ; 
©. nigricans (Vel.) Sing. (IIydrocybe, Vel.), ete. 





KRY TO THE SPECIES 


The species of the North America C nt are keyed ont in Kanftman’s 
work, cited twice before (North America Flora, 10 (5): 282-290. 1982) ; but many 
species described later must be looked ap in the original papers by A. I, Smith 
W. A, Mareill 
4 of Enrope can be determined by using Lange’s keys, with con- 
Blitterpilze and Bresadola’s Iconographia 
ons and colored figares were republished in 











an 





‘The spee' 
sultation of such works as Ricken 
Mycologica, Lange’s keys, descrip 
Lange, Flora Agaricina Danica, 3:7. 1938. 

More complete keys have been published for certain groaps of Cortinarins, 

‘The American species of Bulbopodivm, i. e. Phlegmacium sect. Scanri, can be 
satisfactorily with the key published by A. H. Smith in the Bull. 
~ Bot, Cl. 69 (1) : 45-48. 1942. ‘The European species of the same group are 
treated ina key published by Henry in Reeue de Mycologie, Supplément, 8 (2): 
1-56, 194 ¥ American species in his key, and it ix not quite 
clear whether he has studied them himself, and whether he thinks that they 
ovene in Europe. Another key, containing the sections Cliduchi and Elastici was 
published in the same journal by the same author (Ree. Myc. 10 : 44-82 (snpplé- 
ment). 15 (published 1946). 
[he Australian species can be determined with the keys and descriptions 
on by Cleland, Toadstoole and Mushrooms, 1: 104-115, Adelaide 1934, The two 
European species indicated among the several Australian species, may We mis~ 
determinations. 

‘Those who do not arrive at satisfuets tions with the help of the 
papers cited above, are advis.t innumerable species have been described 
that are not considered in these keys. Karsten, Britzelmayr, and Velenoysky 
described numerous new species each, and these species have not come into 
general nse, often rightly so because the species concept of these authors was a 
Yery narrow one, but also often wrongly since more detailed studies of the ana- 
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determin 














‘* It is perhaps. worth while to indicate here that, according to the author’s 
type studies, Hebeloma rerrucutosum Murr. (recte : Cortinarins verruculosus (Murr.) 
Sing.) Hebcloma longisporum Murr. [recte : Cortinarius longisporus (Murr.) Sing.), 
Galeruta Westii Murr. [recte: Cortinarius Westii (Murr.) Sing.), Inoeybe Weber 
Marr, [recte: Cortinarius Weberianux Sing. u. .j, Naucoria cuspidata Murr. 
Trecte : Cortinarius cuspidatus (Murr.) Sing.], Naucoria melleipes Murr. [recte : 
Cortinarius melleipes (Mure.) Sing.) and Tricholoma iaganicum (Speg.) Sace. are 
Cortinarii. 
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tomy and the chemical characters of certain species show that these may be 
correlated with some minor macroscopical character emphasized by these authors. 
‘The same may be trae of the twenty-four species of Cortinarius described by 
Murrill from Florida, Murrill’s species are preserved at the University of 
Florida, and are accesible for farther study. 





125. LEUCOCORTINARIUS (Lange) Sing. 


Tloydia 8: 141. 1945, 





Type species : Cortinarius bulbiger (A, & S. ex Fr.) Lange. 
Syn.: Cortinarius subgenus Lencocortinarius Lange, Dansk Bot. Ark. 8 (1): 6. 
193 


Cortinellus Roze sonsn Konr. & Maubl. Joon. Sel. Fung. 6: 146. 1924-37 
non sensu Karst, (1879) nec sensu originali. 


Characters: Those of Cortinarius, subgenus Phlegmacium sect. 
Scauri but spore print light ochraceous and spores smooth; cuticle 
of the pilens consisting of interwoven hyphae which become more 
parallel in the epicutis; pigment concentrated in the hypodermium, 
tracellular, or at least not inerusting the walls of the hyphae; 
pileus neither distinetly viscid nor hygrophanous; lamellae tran- 
cato-emarginate; hymenophoral trama regular; spores under the 
microscope hyaline, rather thick-walled (wall 0,5-1.0 p thick), wall 
not distinctly double, without callus or germ pore, nonamyloid ; 
hyphae of the trama of the context interwoven, nonamyloid, consist- 
ing of hyphae with clamp connections. On the earth in woods. 

Development of the carpophores : Unknown but probably as in Cor- 
tinarius. 

Area: Europe. 

Limits: This genus differs from Tricholoma (Tricholomataceae) in 
the somewhat thick-walled ochraceous spores, the cortina connecting 
the bulb with the margin of the pilens, the presence of clamp con- 
nections, which, in ‘Tricholomas with even a trace of a cortina, are 
always constantly absent. Leucocortinarius differs from Tricholomop- 
sis (Tricholomataceae) in the absence of cheilocystidia and in the 
presence of a bulb at the base of the stipe, also in more elongated 
spores and the color of the spore print. These differences would 
amply justify the generie separation of this genus from all similar 
forms in the Tricholomataceae but it is highly questionable whether 
they in themselves would be enough to remove Leucocortinarius from 
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Konrad & Maublane and by Lange. Lange even went one step far- 
ther and considered Leucocortinarius as a subgenus of Cortinarius, 
an arrangement which the author thinks goes too far, 

‘The author has, however, become convinced that Konrad & Man- 
blanc and Lange were right in considering Lencocortinarius as belong: 
ing to the Cortinariaceac rather than the Tricholomataceae. ‘This 
revision of the author's previous opinion is due to the cytological 
data given by Kilner in a recent paper (Bull. Soe. Linn. Lyon, 1945, 
n° 7-8, p. 160-169). Kiihner says that the spores of L. bulbiger are binu- 
cleate which is contrary to what is usually found in the tricholoma- 
taceons genera, at least those that 1 to Leucocortinarius. 

Within the Cortinariaceae Leucocortinarius van be distingnished 
easily by the combinati racters emphasized in the key and 
in the diagnosis. 

State of knowledge: The characters of the only species kown are 
well established, 

Practical importance: The genus m 

















be of some importance in 
rthizal fangi, more prop- 


forestry since it seems to belong to the my 
erly those that form ectotrophie mycorrhiza wi 














h conifers. 


SPECIES 





L, butbiger (A. & 8. ex Fr.) Sing, (Armillaria, Qué 
Ricken ; Cortinellus, Gillet ; Cortinarius, Lange). 


richoloma, 
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a. DESCOLEA Sing. 
Lilloa, 1951. 


Type species : D. antaretica Sing. 

Characters : Pileus ocher brown, the pigment incrusting the 
hyphal walls of the hypodermium, viscid, or with appressed floccons 
from the veil which forms a thin disappearing layer covering the 
epicutis; velar layer consisting of hypbal bodies which are general- 
ly hyaline; epientis — a trichodermium which tends to become 
an epithelinm because of the pressure of the velar layer during the 
young stages, i.e. the clavate bodies which are interwoven at places 
but generally appear to be erect, become short and ellipsoid to ovoid 
to globose and in many instances somewhat thick-walled; lamellae 
emarginate or adnexed, narrow to broad; spore print « buff’ » (Maerz & 
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Paul); spores under the microscope boat-shaped, ventricose in the 
midille, below obliquely recurved into the hilar end, above mucronate- 
callose, with thick to very thick wall, distinctly to faintly pune- 
tate (exosporial ornamentation ?), with a well colored episporium and 
a pallid endosporium, acute on both sides, sometimes entirely smooth 
(especially when derived from bisporous basidia), rather large (more 
than 10 y long), without germ pore and without suprahilar smooth 
spot (plage); basidia clavate, usnally 4-spored, large; metuloids none; 
cheilocystidia making the edge of the lamellae heteromorphous, 
javate-cylindrical; cystidia on the sides of the lamellae none; 
aunt of the hymenophore rather dense, regular, its hyphae strongly 
incrusted by pigment (rusty); white, pale ochraceous or 
brownish, well developed and central, not ‘ialean margi 
se; veil well developed, membranons, forming a persistent 
annulus on the stipe; cortina none; all hyphae of the context: with 
clamp connections. On the humus ander Nothofugus antaretica, 
possibly forming mycorrhiza with it. 

Development of the carpophores : hemiangiocarpous. 

Area: Tierra del Fuego (Fireland). 

Limits : Descolea differs from all other genera of the Cortinariaceae 
ception of Leucocortina- 
the absence of an 


























in the color of the spores, with the only ex 
rius. This latter genus, however, differs strongly i 
ornamentation on the spores, in the shape of the spores, in the diffe- 
rent veil and the marginate base of the stipe, The structure of the 
epicntis is likewise very different, probably as a consequence of the 
development of the veil. It is true that, in the genus Phacomaras 
mius, we know a few atypical species with rather pale, often ochra- 
ceous spore print, but these species are completely different from 
Descolea in epicuticular structure, in absence of sporal ornamenta- 
tion, and in habit; they are never viscid, and their spores have a 
completely different shape. There does not appear to exist any close 
aflinity to other genera of the Cortinariaceue, or at any rate not more 
affinity than the insertion in the same family would suggest. 

State of knowledge: Only one species is known. Its maero- and 
microscopical characters have been studied completely, but the che- 
mical characters are still unkown. It would alsg be interesting to 
know more about the relationship between this genus and the 
antarctic beech. 
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D. antaretica Sing. 





126. GYMNOPILUS Karst. 


Hattse., Bidr, Viul, Nat. Folk. 32: xxi. 1879. 
Type species : G. liquiritine (Pers. ex Fr.) Karst. 


Syn. +t Ryssospora Bayon, Ann. Se. Nat., Bot. VIL 9+ 361, 1889 (see also Sing. & 
Smith in Mycologia 38: 284-285. 1946). 
Falvidula Romaguesi, Kee. Mycol. 1: 209. 1936 ; uom. subuud. 








Characters : Pileus usnally bright colored, yellow, fulvous, red, 
blue, lilac, green, ete., the pigment incrusting the hyphal walls, viscid 
or liygrophanons, or dry, glabrous, fibrillose, squamulose, squarrose, 
floccose, or rimose; epicutis formed by hyphal chains which are 
quently erect, forming some kind of a trichodermium, at least in 
the center of the pileus, and then the terminal members often assum- 
ing the character of dermatocystidia (e. gr. in @. Zenkeri), always 
incrusted by the pigment ; lamellae adnexed to decurrent, narrow to 
broad, becoming very brightly and richly rasty in dried mature carpo- 
phores; spore print very brightly and richly ferruginous-fulvous, e. gr. 
«amber brown » with a slight shade of « Argus brown», or between 
«vinaceous orange» and « Mars orange», or brighter than «vinaceous 
russet» and «ferrnginons» (Ridgway), between PI. IV, A 12 and 
PI.XI, A 12 or near «Arab» (Maerz & Paul); spores under the 
microscope usually well colored, rusty-melieous, with double wall, 
without germ pore, ellipsoid, short-ellipsoid, or amygdaloid-ellipsoid, 
distinetly warty when seen in ammoniacal medium under an oil 
immersion lens and focussed upon the upper surface (rather than in 
optical section); basidia either clavate or constricted between an 
apical capitate part and the lower ventrisose part, or else ampulla- 
ceous, 4 spored or 2-spored; cystidia always present on the edge of 
the lamellae and in its neighborhood (cheilocystidia), sometimes this 
same type of cystidia found all over the sides ot the lamellae, and 
then usually strongly incrusted with resinous pigment matter; 
cheilocystidia usually ventricose below, and the tapering apex often 
again thickened to a subeapitate tip, small to medinm sized. seatter- 
ed among the basidia or making the edge heteromorphous; hymeno- 
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very frequently dyed uniformly deep and rich yellow because of a 
soluble (NH,OH) intercellular (!) pigment permeating the prepara- 
tion, consequently the hyphae becoming frankly green when dyed 
with some blues, e. gr. cotton blue C,B according to Romagnesi (but 
it is not clear whether this behavior is also noticeable in the few 
species without yellow soluble pigment); stipe usnally yellow or 
almost so, never considerably or constantly evcentrie and always 
nearly as long as the diameter of the pileus or longer, well developed 
and not bulbous-marginate, nor constantly strongly curved and thus 
touching the margin of the piles, often with a distinct (cortinoid 
to membranons) veil which in some species appears as a well develop- 
ed annulus, always annulate if the pileus is viscid, never showing a 
distinct pseudorrhiza but sometimes inserted in the wooden substra- 
tum; context often bitter; all hyphae with clamp connections. On 
coniferous wood,or on frondose wood, on dead palms, on living orchids, 
on grass roots, ete. rarely on foliage or other debris. The pileus 
becomes black with KOH especially when strongly dusted with the 
spores, 

Development of the carpophores : Probably hemiangiocarpous in all 
species. 

Area: Cosmopolitan. 

Limits : The Ggmnopili were confused by the mycologists with 
Pholiota (or what was then called Flammula, i. e. the non-sealy Pho- 
liotas without annulus). The difference between these two genera is 
so obvious it is unnecessary to emphasize them. Yet, Romagnesi was 
the first author to distinguish methodically the Gymnopili from the 
Flammulae, and it is therefore regrettable that his genus Fulvidula 
has to be rejected for purely formal reasons in favor of Karsten’s 
genus but the reasons for rejecting Karsten’s genus as indicated by 
Romagnesi /.c. are not convincing. Since a type species had to be 
selected from the species originally included in Gymnopilus, one 
cannot see how it could have been avoided to choose’a Fulvidula. 

Gymnopilus is, as wasalready indicated by Romagnesi and Kiibner, 
most closely related to Cortinarius. It can be distinguished from that 
genus by the correlation of the following characters : Bright color, 
Litter taste, lignicolons (or graminicolons) habitat in the cortinate 
forms (and these usually also green with cotton blue microscopically, 
and black with KOH macroscopically); the annulate forms differ 
from Cortinarius by this very character. The close relationship with 
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in the literature. Fries considered this group initially as a lignico- 
lous section of Cortinarius (Syst. Mycol.) ; Singer transferred one 
species to Cortinarius, only to reunite it subsequently with the 
Flammulae of the Gymnopilus-group, and Patouillard described 
a Flammula which seems to be a Cortinarius. Nevertheless, the 
separation of Gymnopilus from Cortinarius has never caused any 
practical or theoretical ulties. The line between the two genera 
is not under discussion, and the species belonging to them can be 
revognized by any-one who has understood the two types concerned, 
even without a microscope. Gymnopili can be easily grown on auto- 
claved media (Latz’s synthetic medium, malt agar); Cortinarius spp. 
do not grow under these conditions. 

Another genus that is very close, is Pyrrhoglossum, The latter can 
be distinguished by the different habit. It is restricted to the tropic 

Under the name of Crepidotus cacaophyllus (Berk. & Curt.) Sace., 
Saecardo describes a puzzling species from Cuba. The type in the 
Curtis Herbarium consists of only one specimen, It may be hoped 
that the Kew type is more copious. ‘This species is indistinct and 
ordinary-looking macroscopically but very interesting microseopi- 
cally. There is on many hyphae a resinous incrustation of rusty-chest- 
nut color, and even the hymenial elements, even the spores, ave 
unnsually strongly incrasted, It seems that this is an abnormal form 
of a Gymnopilus whose normal propagation by basidiospores is partly 
nhibited by the excessive incrustation. It is impossible to tell what 
factors might have eaused thi 
weather is only a guess; but the pallid color of the otherwise typical 
Spores and the transformation of numerous basidia into eystidioles 
on the sides of the lamellae by a compact layer of resinous covering, 
making the formation of sterigmata impossible, tend to show that it 
is not a normally developed aga If thi: 80, there is no reason 
to assume that it is generically different from Gymnopilus. This 
became almost.a certainty when an indubitable @ymnopilus, collected 
by the author in Florida during hot, rainless weather, turned out to 
have almost the same microscopical characters as Orepidotus cacao- 
Phyllus, only to a lesser degree. This specimen from Florida is 
identical with the South American Gymnopilus peliolepis (Spex.) 
Sing. Crepidotus cacaophyllus, if considered as an inhibited form 
of Gymnopilus, does not cause any difficulties in the delimitation of 
either Crepidotus or Gymnopilus, since it is evidently very d 
froin all true Crepidoti, and definitely not or not much eccentric 
































strange behavior; excessively dry 
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Another genus that may come close to Gymnopilus is Phacomaras- 
mius. Some species which the author has never studied personally, 
were recently mentioned by Romaguesi in a tentatively described 
genus « Plavidula». This genus is said to differ from Gymnopilus by 
the smoothness of the spores which are otherwise identical with those 
of Gynnopilus, These species of « Flavidula» are undoubtedly very 
closely related to ce! 
make it quite clear how they differ. These Flaridulae have not been 
en into consideration in the present work. 

State of knowledge: After some special studies devoted to this 
genus, the species belonging here are comparatively well known. 
The whole subtropical and tropical group was revised recently by 
the author (ined.), but there are still certain species that are in need 
of more detailed data, especially some of the African forms. Several 
jes of the temperate group growing on conifers are in need of 
revision, The number of species admitted here is 25 — but this num- 
ber will greatly increase when more species are critically studied. 

The subdivision into sections is rather difficult, Romagnesi’s two 
jons, Annulati and Cortinati (= Sapinei) are here accepted but it 
must be realized that the veil may not in all cases be a character of 
primary 

Practical importance : None of the species of Gymnopilus has much 
economic importan present. However, some of the species may 
occasionally be mild wood destroyers though they rarely infect 
freshly cut Inmber, @. aculeatus seems to be an endotrophie mycor- 
igus of a tropical orchid. The yellow soluble pigment of many 
species is valuable as a dye for cytological work. 





ain Phaecomarasmii, in fact Romagnesi does not 























mportanee. 




















SPECIES 


Sect. L. ANNULATI Romagnesi (1942 ut sectio Fulvidulae) (= Spee 
tabiles Konr. & Maubl. 1948 ut sect. Photiotae). Membranous annulus 
persistent or cortina abundantly developed so as to form a distinet 





annulus. 

Type species : G. spectabilis (Fr.) Sing. 

G. janthinosare (Sing.) Sing. (Fulvidula, Sing, 1937); G. luteofolius 
(Peck) Sing. (Pholiota, G. dilepis (Berk. & Br.) Sace. (Flam- 
mula, Sace.); @. intermedius (Sing.) Sing. (Pholiota, Sing. 1929; 
Cortinarius, Sing. 1936; Fulvidula, Sing. 1937); @. aeruginosus (Peck) 
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Sing. (Pholiota, Peck); @. spectabilis (Fr.) Sing. (Fulvidula, Roma 
gnesi; Pholiota, Quél.; Pholiota ventricosa Earle; Gymnopilus armil- 
latus Mare,); @. suberis (it. Maire) Sing. (Fulvidala, Sing. ; Pholiota, 
R. Maire); @. pampeanus (Speg.) Sing. (Pholiota, Murr.; Flammule 
Brittoniae Murr.; Flammula Bucalyptorum Cleland"); @. aenleatns 
(Bres. & Roumeguere) Sing. (Pholiota, Bres. & Roumegnére); @. pe- 
liolepis (Speg.) Sing.; probably also the following species: G. pur 
puratus (Cooke & Mass. sensu Cleland) Sing. (Agaricus purpuratus 
Cooke & Mass.), @. Braendlei (Peck) Sing: (Flammula, Peck), @. pul- 
chrifolius (Peek) Marr. (Flammula, Peck), and G. imperialis (Speg.) 
Sing. (Pholiota, Spex.) 

ct. 2. SAPINEI (Kr. ut sectio Agarici trib. Flammulac) Sing. 
( natae Romagnesi, 1942 nt sectio Fulvidulae). Veil slight, 
consisting of fine fibrils or a cortina, rarely forming an annals, often 
practically absent. 

Type species : G. sapineus (Fr.) K. Maire, 

G. punctifolius (Peck) Sing. (Cortinarius, Peck ; Flammula, A, H. 
Smith; Flammula subviridis Murr.) ; G. bellulus (Peck) Murr. (Nanco- 
ria, Sace.; Flammula, Kiihner; Fulvidula, Kiihner) ; @. sapineus (Fr.) 
R, Maire (Flammula, Quél.; Fulvidula, Romagnesi) ; @. penetrans (Fr. 
sensu Lange) Murr. (Flammula, Quél. sensu Lange non Bres. which = 
G. hybridus); @. hybridus (Er. ex Fr.) Sing. [Flammula sapinea var. 
hybrida (Fr.) Konr. & Manbl.: Fulvidula hybrida Romagnesi]; G. 
anarissimus Murr. with its var. subdryophilus Murr. (ut sp. ined.) ; 
G. liquiritiae (Bers. ex Fr.) Karst. (Flammula, Quél.; Falvidula, Ro- 
magnesi) ; @. mierosporus (Sing.) Sing. (Fulvidula, Sing. ; Plammula 
liquivitiae sensu Bres. non Fr.); @. picreus (Fr.) Karst. (Plammula, 
Gillet; Fulvidula, Sing.) ; @. alpinus (Sing.) Sing. (Pulvidula, Sing.) ; 
G. tonkinensis (Bat.) Sing. (‘Tubaria, Pat.) ; G. fulgens (Favre & Maire) 
Sing. (Naucoria, Favre & Maire; Fulvidula, Kithner); @. flavus 
(Bres.) Sing. (Nancoria, Bres.; Fulvidula, Sing.; Flammula daetyli- 
Aicola Lange; Fulvidula, Sing.) ; @. chrysopellus (Berk. & Curt.) Murr, 
[Flamnia, Sace.; probably identical : G. chrysotrichus (Berk. & Curt.) 
Murr, and @. aureobrunneus (Berk. & Curt.) Murr]; @. Zenkeri 
(Henn,) Sing, (Flammula, Henn.) ; G. praefloccosus Murr. 

Note: There are many more species of the genus Gymnopilus in 
the American literature. While it is obvions that they belong in this 










































© ‘The two latter, @. uberis and pampeanus, are probably geographical races 
of G. apectabitis 
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genus, their relationship with other species cannot be considered 
cleared up enough to assign them a place in the classification of the 
genus, These species are : 

G. flavidellus Murr. ; @. oregonensis Murr.; @.echinulisporus Murv.; 
G. chrysotrichoides Murr. ; @. palmicola Murr. ; @. pholiotoides Murr. 
G. parculus Murr.; G. hispidellus Marr.; G. subpenetrans Murr.; @. 
Earlei Murr. @. depressus Murr. ; G. tenuis Murr. ; @. areolatus Murr., 
and probably several more species. 

‘There are also many species from Afriea (aside from @. aculeatus 
and @. Zenkeri), and from European greenhouses. All these species 
are not considered in the following key. 





KEY TO THK SPKCIES 


A. Stipe with a distinct aunulus at beginning maturity. 
B. Context or apex of the stipe «light purplish vinaceous» (Ridgway), or 
some similar bright color ; pileus often rose or red on the scales, often 
arvolate ; on frondose trauk in North America. G. luteofolins 
8, If there is any vinaceous color in the carpophores, the habitat is not on 
frondose trunks in North America but on various tranks in Asia, 
C. Context lilac-violet ; pileus somewhat viscidulous. On coniferous 
trunks in Central Asia (Katun river). G, janthinosare 
C. Context usually not lilac-violet ; pilens usually not viscidulous, and 
© combining both these characters. 
. Context of the piles reddish or greenish ; pileus with aerngi- 
neous spots on reddish ground or vice versa, or entirely greenish ; 
in the Caucasus or in North Ame: 
E. Pileus reddish with aerngineous spots ; context of the pilens 
reddish ; on trunks of Carpinus, Castanea and other froudose 
trees in the Cancasus. i. intermedius 
H, Pileus mainly aerugineous, sometimes reddish as well as 
aerugineous ; context of the pileus greenish ; on trunks of 
frondose aud coniferous trees, e. gr. Quercus and Thuja, also 
on railway ties in North Ameri G. aeruginosus 
D. Context of the pileus white (at least when young), or yellowish 
to falyons (especially when old) ; pilens not so colored. 
. Pileus with some bluish violet or greenish spots, or entire- 
ly violet-blue in youth. Indo-China, perhaps also on Ceylon, 
Java, ete. G, dilepis 
. Pileus yellow to fulvons, or purple red, vever with any 
Ulnish or violet, or greenish tints in fresh condition. 
G. Pilens rather large and fleshy in most normally devel- 
oped specimens, with innately sqnamulose-fibrillo: 
suface or slightly rimose, sometimes merely innately 
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palns, not known from Eucalyptus), mainly in the tem- 
perate zones. G. apectabilis 
G. Pileus either with individualized scales that are often 
erect (squarrose) on the dise, or at least not innately 
fibrillose, or else the species is tropical, or it grows 
exelusively on Eucalyptus or on palms. 
H. On Quercus in North Africa. G, auberis: 
H. Usually on other frondose trees (Eucalyptus), oF 
on palms, or not bitter, 

1. Pileus with red scales at least when you 
J. Cheilocystidia capitate (at least the vast 
majority of these elements) ; on Monocotyle- 

dones in Florida, West Africa, ete. 
G, aculeatus 
J. Cheilocystidia fusoid or ampullaceaus (at 
least their majority); on frondose tr 
(Dicotyledones) in North to South Au 

(tropical and subtropical belt). 
G. petiolepia 
1. Pileus without red seales ; seales of yonng aud 
fresh specimens either concolorous (yellow) or 

falvous to brown 

K. All cheilocystidia ampullaceons or fusoid; 
also some pleurocystidia which are strong- 
ly inerusted and otherwise identical with 
the cheilocystidia presen 
frondose trees in Florida a 
Indies, also in South America. 
(see 









































iste mild, On 
ad the West 





chrysopelins) 
K, Not combining all these characters, Ou 
frondose trees, most frequently Kuculyptus, 
In South America, Australin, ete. (if on 
palm in subtropical or tropical America, 
ef. G. aculeatus). G. pampeanus 
late. 








A. Stipe not or not distinetly a 
L. Pileus pink, or laterivious, or partly so (see « B», ef, @, pulchrifulins). 
L. Pilens not so colored. 

M. Piles blaish green or yellowish green; context greenish. North 
America, G@. punctifotins 
M. Not so colored. 

N. Carpophores growing directly on dead wood, or on buried wood, 
or on the base of trees or stumps, usually gregarious, more 
rarely solitary, sometimes on fallen twigs or on cones of conifers. 

0. On Coniferae. 
P, Pilens usually squamulose with innate fibrillose seales, 
or with hairy scales ou the disc. 

















LILLGA NNT si) 


wut 
. fibrillese seales, or 
G, sapinews and 

6. betlatus > 
or fibrillose-squarrose, mainly eon 
dise. (sve G, chrysopellus) 














hiygrophanons, or merely with a hygro- 
-asional thin specimens 
entirely brown in fresh, young 














1 ampullaceons, 
G. penetrans 

tly capitate, 

arpophores with well developed 


Sch 





Large ¢ 
. Temperate species. G. 
ying size, pri 
Warmer parts of North Ame 

G. amarinsimus 
rthern and monn 














tain regions, see «U 

is, thin, splitting, striate on 

when old ; context of the stipe entirely 

J and when young 

U. Spores § yor I 

V. Stipe glabron rrugino 

luc broad, somewhat ventricose. Mostly 

on Abies in Europe and Northern Asia, 

also in North America, G, tiquiritine 

nate when young, rather dark 

row, not ventrivoxe. 

rate species. G. pierens 

ntain forests (mostly on 
¢ and in the Caucasus. 

G. microspore 

(of. G. bellutus sensu Kithner) 











Jamel 




















U, Spores 
Abies) in 


0. On frondose wood. 
W, Pileus covered all over with small flocentose squani 
spores very small (5.8-6.5 








les, squarrulose on 


08 G. bellulus Velongs iu the difftenlt G. sapineus group which is still in need of 
more special studies. Fries’ original 4. sapineus grows on Picea abies, rarely ou 
Pinus silvestris in Northern Europe and is a large fleshy species. Smaller specivs, 
among others F, bellulus, have often been eonfased with G. sapinens in the 
narrower sense, ‘The present interpretation of G. bellulus is based on an 
specimen in the Burt Herbarinm, But see also Kithner’s interpretation based on 
non-authentie material. (Quelques Agariecs rares... de la région de Hesangou, p. 15 
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X 44.8 u} ; cheilocystidia ampullaceous. Tropica 

G. Lenker 

W. Pilens with a different covering ; spores usnally some- 

what larger; cheilocystidia either ampullaceous or ca 

pitate, Not known from Africa (but species correspond~ 
ing to this characterization may occur there). 

X, Pilens scaly, the scales either yellow or fulvous 

‘or brown or red; cheilocystidia ampullaceous to 

n the sides of the 




















lamellae (« pleurocystidia ») in young carpophores 5 
abtropieal and tropical North, Central 
and South America. G. chrysopellus 
ag all these characters ; cheiloeystidia 












more rarely with sume 

j taste extremely bitte 

jimus var, subdryophilus 

Y. Pilens covered with conspicuons erect spine 

very strongly echinate-shaggy ; taste somewhat 

astringent. G. prarftoccosus 

N. Carpophores growing on the earth or humus or small rotten 

sticks, often on the roots or decaying stems of grasses, on dec 
ing foliage, ete. 

Z. Spores 6.6-10 y 101 

















mostly 8-9 y long. 












AA. Alpine species of the Caucasus Mts. on alpine meadows, 
G. alpinus 
AA. Small species occurring on peat-soil among Polytri- 





chum in Enrope, or on forest hamus (with leaf-débris) 
in Indo-China, 

BB. Lamellae broad and decurrent ; on decayed fray 
ments of foliage and small sticks on the ground in 
the forest. Indo-China (Tonkin). G. tonkinensis 

BB. Lamellae rather broad but emarginate-adnate or 
sinnate-advate, or plainly adnate, not decurrent, 











Europe (French Jura). G. fulgens 
%. Spores 5-6 (7.5) w long. On Dactylis glomerata, from Denmark 
to Ttaly and west to Spain. G. flacus 


127. PHAEOCOLLYBIA Heim 
Genre Inocybe, p. 70. 1931. 


Type species : Naucoria festiva ( 
Characters : Habit collybioid; pileus usually glabrous, humid sub- 
Viscid to glutinous, often acute, conical to campanulate, later expand- 
ing and often nmbonate ; epicutis consisting of repent, 











566 LILLOA XXTE i949) 


hyphae which are more or les 





gelatinized or at 1 
packed ; lamellae subfree to narrowly adnes 
to deep and rit 





st not tightly 
ed, becoming rusty brown 
cinnamon color in age, with paler edge (use a lens); 
spore print rusty ; spores rasty to rusty melleous (rusty and well 
colored if strongly warty, more melle 











when less ornamented), 
ornamentation warty bat sometimes almost  subsmooth, without 
plage, without germ pore and 





allus, ellipsoid to ovoid-subamygdali- 
form; basidia normal; cystidia none on the sid 
always present on the edges of the lamellae, 1 
capitate, m 
frama regul 


of the lamellae but. 
rrow, filamentous- 
ng the edge more or less heteromorphous; hymenophoral 
r with densely packed subparallel hyphae ; stipe cartila- 
ginons but often fragile, especially in dried condition, innately 
striate-fibrillose or more frequently quite 




















mooth ; pseudorrhiza more 
or less developed and often very conspienous; veil rudimen' 
pruinose, practically absent even in young specimens; all hyphae 
with clamp connections. On earth and humus, and on rotten wood, 
mostly in coniferous woods and possibly rising from some buried 
vegetable matter which is reached by the pseudorrhiza. 

Development of the carpophores : Unknown. 

Area : Temperate zone (cireumps 

Limits : The absene 
sep: 


























ofa cortina and the ebaracters of the stipe 
te this genus from Cortinarius. In the latt 
looked for in Phlegmacium, In that subge 





genus, it would be 
us, however, all species 
are stonter and fleshier. Phacocollybia differs from Gymnopilus in the 

pmbination of a viscid pilens and an evelate stipe, also in the more 
developed psendorrhiza, and in the narrowly adnexed to subfree lame! 
lae. It differs from Galerina in the combination of clamped hyphae 
and spores without plage, also in the colors. 

State of knowledge : Thanks to recent studies by several authors 
(Heim, A. HL. Smith, and others), the spe 
are reasonably well known. 

Practical importance : None. 














es belonging to this genus 


SPECIES 


P. festica (r.) Heim ex Sing. (Naucoria, Bres.); P. Christinae (Fr.) 
Heim (Nancoria, Quél.); P. lugubris (Fr.) Romagnesi (Nancoria, Quél.); 
P. hilaris (Fr. sensu Ricken) Romagnesi (Naucoria, Quél.) ; P. cidaris 
TREN Teetmewannt (tewradta. Reon, « Seneneta Sonning: Waret:: bhaeo- 
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collybia, Romagnesi) ; P. Kanffmanii (A. H. Smith) Sing, (Nanco 
‘A. H. Smith); P. attenuata (A. H. Smith) Sing. (Naucoria, A. H. 
Smith); P. similis (Bres.) Sing. (Naucoria, Bres.) ; P. radicata (Murr.) 
Sing. (Naucoria, Sing); also P. hamadryas (Fr. sensu Cooke) accord- 
ing to Heim. 





KEY TO THK SPECIES. 


A. Spores distinetly warty. 
B. Spores 7» or longer. 

C. Pilens 80-195 mm broad ; spores reaching 10 x 6 (7) w. From Wash- 
ington to Californ Kaugfmanii 

©. Pilens 15-100 mm broad ; spores reaching 9 x Tu. 
D. Spores short, 7-9 x 6-7 u, China (Yiinnan). DP. similis 
D. Spores more oblong. 
K. Pilens asnally olive or green; stipe often violet; lamellae 
dusky violet or olive or red: stipe tubular. Europe and 
Awerican West. P. festica 
E, Pileus, stipe and Iameliae differently colored ; stipe 80» 

times staffed at first. 
























; stipe 80-200 
mm long, always strongly radi 0 mm_ thick. 
Europe and North America. P. Lugubria 
F, Pileus campanulate, then obtase, 17-48 mm broad ; 
stipe only 3-5 mm thick and psendorrhiza oft 
stant, 
G, Stipe striped, ibrillosely dissolving, fragile, np to 
60 mm long ; odor farinaceous. Europe. 1’, hilavis 





ineon- 














G. Not combining the characters indicated above; 
odor raphanceous. Washington to Californ 
P. attenuata 
1. Spores 6 y. long or shorter. 
H, Pileus distinctly viscid. P. Christinae 


H. Pileus subviscid. cidavis 
A. Spores indistinetly rough. P. radicata 





128. PYRRHOGLOSSUM Sing. 
Mycologia 36 : 367. 1944. 


‘Type species : Agaricus pyrrhus Berk. & Curti 
Characters: Habit pleurotoid; pileus sublaterally or strongly ec- 
centrically attached with or without a stipe; epicutis made up of 
elongate, more or less repent hyhae, many of the cuticular hyphae 
inerusted by a membrana pigment (chestnut to melleous); lamellae 
eventually becoming bright rusty colored; spore print bright rusty ; 
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spores small, distinetly warty without germ pore and callus, with a 
rich rusty color at least in the ornamentation ; basidia normal ; cysti- 
dia none on the sides of the lamellae but cheilocystidia always present, 
ampullaceous or filamentous-eapitate; trama of the lamellae regular, 
its hyphae not gelatinized, colored bright and deep lemon yellow by 
@ soluble (in ammonia) fast-diffusing pigment that permeates the 
whole preparation (as in Gymnopilus, Pleuroflammula, Omphalotus, 
Pulveroboletus, ete.); stipe either practically absent (very reduced 
and appressed, having lost its fanction, thin and short and oblique 
or strongly curved), or strongly eccentric and oblique and shorter 
than the diameter of the pileus; veil inconspicuous or none ; all hyphae 
with clamp connections, On wood. 

Development of the carpophores : Unknown. 

Area: Lropies, and in parts of the southern hemisphere (Florida 
to Chile, and West Africa). 

Limits: The pleurotoid habit of the carpophores separates this 
genus from all genera of the Cortinariaceae, The warty spores and 
smaller cheilocystidia separate it from Pleuroflammula, The rusty 
spores without germ pore separate it from Melanotus, 

Pyrrhoglossum is undoubtedly closest to Gymnopilus. With this 
latter genus it shares all tie essential characters, and even the bright 
yellow soluble pigment, and the KOH reaction. The structure of the 
trama and epicutis is also the same in both genera, and the substra- 
tum is identical in Pyrrhoglossum and the majority of the species of 
Gymnopilus, viz, decaying wood, It is divided from G@ymnopilus by a 
definite hiatus, This hiatus, mainly expressed in the difference in 
habit, is accentuated by the difference in the geographic distribution 
which is rather limited in Pyrrhoglossum, and cosmopolitan in Gymno- 
pilus, [t also appears that the spores are always small in Pyrrhoglos- 
sum and the warts comparatively more strongly developed and more 
contrasting with the episporium. 

Stute of knowledge : The two sper 

Practical importance : None. 



























s belonging here are well known. 


SPECIES 


P. pyrrhus (Berk. & Curt.) Sing. (Agaricns, Berk. & Curt.; Cre- 
pidotns, Sace.): P, stipitatum Sing. 
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129. GALERINA Earle 





Bull. N. ¥. Bot. Gard. § : 423. 1909. 


‘Type species : Agaricus vittaeformis Vr., Bpicrisis. 


Syn. : Galera (Pr.) Quél., Champ. Jura Vosges, p. 135. 
(1825). 

Agaricus tribus Galera, Fries, Syst. Myc. 1: 264. 1821. 

Pholidotopris Farle, Bull, N. ¥. Bot. Gard. 5: 443. 1909. 

? Galerula Karst. Bidr. int. Nat. Folk 32: xxiii. 1879, p. p. (gon 
tae sedis). 











Characters: Habit usually mycenoid, but sometimes collybioid or 
omphalioid and sometimes fleshier than usual and with well develop- 
ed veil (these fors have formerly been mistaken for Pholiota); 
pileus usually more or less hygrophanous usually campanulate or 
conical in the early stages, but occasionally also semiglobose ov 
bullate, with an epicutis of strictly repent hyphae (some may at places 
have suberect ends but no palisade or hymenium is ever formed); 
dermatocystidia rare and inconstant on the pileus, usually absent, 
globose cells none in the cuticle; pigment incrusting, melleous to 
brownish chestnut, tawny, ochraceous, ete. rarely green or blue, or 
red; lamellae adnexed to dee , usually white fringed; spore 
print more or less richly rusty in color (e. gr. « Alamo» - Maerz & 
Panl); spores under the microscope melleous to rusty-fulvous, often 
rather pale colored in water or chloralhydrate but becoming richly 
and deeply rusty in alkalis, rarely smooth, usually with some kind 
of ornamentation which may be very low, or else very distinct and 
projecting and then usually distinctly warty or in short ridges, 
Sometimes the ornamentation supplemented or replaced by a peri- 
sporial ornamentation (Pl. XI, 1), the walls distinctly complex, 
without a germ pore but sometimes with a distinet callus, with a 
plage, i. e. with a suprahilar smooth dise on the inner side of the 
spore (PI. XII, 3), rarely without it. and then the hyphae without: 
clamp connections; basidia normal but either 4-spored, or 2-spored 
(or mixed), also many monosporous and trisporous basidia observed 
in some spevies; cystidia often present, in some species constantly 
present on the sides of the lamellae, in others only cheilocystidia 
present, but the latter never absent: hymenophoral trama regular 
or snbregular, not bilateral in any sense ; hymenopodium little deve- 
loped; stipe with traces of a cortinoid yeil, more rarely practically 
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evelate, and often with a distint annulus which is membranous and 





usnally whitish; dermatocystidia numerous only in one species; 
my. ish; in deep moss, especially Sphagnum, but alxo in 
other moss beds, among herbs (mostly grasses), on humus (mixed 
with needles, folinge, wooden debris), on sandy earth or loam, on 
dead branches, stumps, logs, or dead bark of dead or living trees, ete 

Development of the curpophores: Probably always hemiangiocarpous. 

Area : More common in the boreal zone than in the other zones, 
very rare in the tropies but not entirely absent. 

Limits : The presence of a plage on the spores (unless clamp con- 
nections are absent), in conection with an epieutis of repent hyphae 
and a rusty spore print always clearly defines a species as belonging 
to this genus. The only difficulty may be encountered in such species 
where the ornamentation is so indistinct or perhaps lacking that the 
plage cannot be observed with certainty. These latter species have 
much thicker spore walls than the species of Tubaria or Phacoma- 
raxmius that might possibly be confused with them, and the endo- 
sporium and episporium are quite distinetly discernible and the epi- 
cuticular hyphae are repent. In this category belong @. macrospora 
and @, paludosa; perhaps also G. clarus Romagnesi. 

Agaricus helcoticeps Berk. & Curt. (the portion of the type preser- 
ved in the Curtis Herbarium ') has been suspected by the author to 
belong in Alnicola from which it differs in the pleurocystidia, or in 
Galerina from which it differs in the color of the spore print. The 
print has been preserved with the specimens and appears to be rather 
sordid brown than ferruginous, However, when the spore dust is 
removed from the paper, and compared with equally old prints of 
Galerina, there is hardly any difference noticeable. ‘This observation 
is confirmed by the fact that specimens collected by W. H. Tranzschel 
in the greenhouses of the Botanical Garden in Leningrad, and then 
determined as Galerina Tranzschelii Sing. in sched. (ined.), are iden- 
tical with the Curtis type of Agaricus helvoliceps. This means that the 
latter should be transferred to Galerina where it comes closest to @. 
marginata and related species. 

Such tropical marasmioid species as Galerina sulcipes (Berk.) Sing. 
(Marasmius, Berk.; Phaeomarasmius, Boedijn) certainly belong in 
the genus, but the section is doubtful. 
























































Strangely enough, the 5 in the Patonillard Herbariam are not in 


the least similar to those of the Curtis Herl belong in Decowica. 






Ee ap eee See wen 





State of knowledge : The Galerinas are well known. This ix mainly 
due to the fact that special studies have been devoted to them in 
North America (Atkinson) as well as in Enrope (Kiibner). It is 
now obvious that the genus Galerina consists of species formerly 
scattered all over the genera of the rusty spored agaries (Pholiota, 
Flammula, Naucoria, Galera, Tubaria, and even Inocybe). It con 
tains at least 20 species, i.e. 20 species are completely known at 
present. 

Practical importance : Some of the species may be of some interest 
for geobotanists since they are always found in very definite associa- 
tions, and seem to characterize some of the various types of sphag- 
nose woods and Sphagneta. One species in the tropies (@. suleipes) 
and perhaps one in North America (Pholiota autumnalis) are pois- 
onons. 











SPECIES 


Sect. 1. TUBARIOPSIS Kiihner (1935). Plage absent; clamp 
connections absent, at least in the covering layers. 

‘Type species : G. graminea (Vel.) Kiihner. 

@. graminea (Vel.) Kiihner; @. clavata (Vel.) Kitlner (both species 
described as Galera by Velenovsky). 

Sect, 2, EU-GALERINA Kiilner (1935), em. Plage of the spores 
present unless the spores are virtually smooth ; clamp connections 
present in the covering (cortical) layers of the pileus and stipe; 
cystidia on the sides of the lamellae none, or few, and then pilens 
very fragile, conico-campanulate at first. 

Type species : G. Hypnorum (Schrank ex Fr.) Kiihner. 

Stirps Sphagnorum (Among Sphagnum), 

G@. Sphagnorum (Pers. ex Fr.) Kithner (sensu Atk.) (Galera, Karst.) ; 
G. tibiieystis (Atk.) Kiihner (Galerula, Atk.) and Galerula lasiosperma 
Atk. which is identical with the preceding species according to 
Kiihner; @. paludosa (Fr.) Kiihner (Galera, Quél.; Tubaria, Karst.) 
with a broad-spored American subspecies which may be @alerula 
sphagnicola Atk.; @. stagnina (Fr.) Kiihner (Galera, Quél.; Tubaria, 
Gillet) ; @. macrospora (Vel.) Sing. (Galera, Vel.). 

Stirps Mycenopsis (Not among Sphagna; spores virtually smooth). 

@. mycenopsis (Er. sensu Ricken) Kiilner (Galera, Quél.; Nanco- 
tia, Sehriter). 

Stirps Hypnorum (Usually not among Sphagna, often evelate or 
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with slight veil; spores either distinctly warty or with persistent 
perisporiam). 

G. mniophila (Lasch) Kiihner (Galera, Gillet); G. Hypnorum 
(Schrank ex Fr.) Kiihner (Galera, Quél.) with several varieties. 

Stirps Triscopa (Not among Sphagna, often on wood, or with 
strongly developed veil; spores distinetly rough, or at Jeast with a 
distinct plage). 

G, mycenoides (Ir. sensu Jaap) Kithner (Puoliota, Quél.; Galera, 

Quél, 1886); @. triscopa (Fr.) Kithner (Nancoria, Quél.) ; @. pseudoca- 
merina Sing. [Galerina camerina (Fr. sensu Quél.) Kiihner non Aga- 
ricus camerinus Fr.]; @. sideroides (l'v.) Kilner sensu Kiihner (Nau- 
coria, Quél.); @. uncialis (Britz.) Kithner (Galera, Sace.). 
. 3. NAUCORIOIDES er (1935), em. Pleurocystidia 
always present; clamp connections always present; veil often well 
developed and annulate; pileus often very obtuse at least at mata- 
rity, or else stipe beset with numerous dermatocystidia. 

Type species : @. marginata (Batseh ex Fr.) Kithner, 

Stirps Rubiginosa (Stipe pnbescent because of the dermatocys- 
tidia). 

G. rubiginosa (Pers, ex Pr.) Kithner sensu Kiitner (Galera, Gillet ; 
G, Hypnoram var. rabiginosa (Pers. ex Fr.) Quél.; A. vittaeformis 
Fr, (sensu Ricken); Galera, Quél., Ricken]; also @. muricellospora 
(Atk.) Kithner (Galerula, Atk.) which is but a bisporous form of the 
preceding species. 

Stirps Marginata (Stipe strongly veiled, annulate, or at least not 
pubescent ; cystidia of the Inocybe-type absent). 

G@, marginata (Batsch ex Fr.) Kiilner (Pholiota, Quél.); @. helvo- 
liceps (Berk. & Curt.) Sing. (Flammula, Sace.); G@. unicolor (Vahl in 
FI. Dan. ex Fr.) Sing. (Pholiota, Gillet); @. eedretorum (R. Maire) 
Sing. (Galerula, Maire); @. paludicola (Atk.) Sing. (Galerula, Atk.), 
at least in the author’s interpretation, 

Stirps Nana (Cystidia thick-walled and ren 
cate pleuroeystidia of Inocybe). 

G@. nana (Petri) Kiihner (Naucoria, Petri). 






























niscent of the muri- 





KRY TO THE SPECIES 


‘Tho excellent monograph of the « Galerae » published by Kiihner in 1935, and 
an earlier paper by Atkinson on « Galerula» can both be used for the identifica- 
tion of the Galerinas. Some additional species described since then by Favre, 
Romagnesi, and others, and some binomials that must be changed for nomencia- 
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ineete) 





torial reasons "™ must be inserted and substituted for names adopted by Atkin- 


gon and Kithner (for citations see « Literature »). 


180. PHAEOMARASMIUS Scherifel 





Hevtwigia 36 : 289. 1897, em 





. excentricus Schert¥el. 





Type species 


Maraxmiopsix Henn. in Engl, & Prantl, Nat. Pfam. 1 (1) + 230. 1898, 
Flammulaster Earle, Bull, N. ¥. Bot. Gard. 5: 435. 1909. 
Epicorticinm Vel., Mykotogia 3: 72. 1926. 





Syn. 








Characters: Habit collybioid-marasmioid and often. somewhat 
pleurotoid, or else collybioid ; pileus non-viseid and more frequently 
non-hygrophanous than hygrophanous, beset with small punctations, 
floccons, or squamules of a covering layer which is deep and richly 
colored (fulvous-rufous, ete,), or else evenly subyelutinous or furfu 
raceous and glabrescent; epicutis an (often disrupted) trichodermium 
palisade, the terminal members of the hyphal chains mostly der- 
matovystidioid, or many of the members very strongly shortened, 
with an epithelinmlike structure resulting, mostly inerusted, by 


piginent; pileus at first convex, often semiglobose, margin often sul- 
more rarely 


























mit ibdistan 
's with pallid edge when fresh and seen under a lens; 
stidia on the sides of the lamel- 
eaching part way up 





cate; lamellae adnate to subfree, 








subclose, alwa 
basidia normal but often bi 








porous, 
1 cheilocystidia 
teromorphous ; cheilocystidia always pre- 





lae none, or rarely scatte 
from the edges which are 
sent, conspicnons; spores in print from as light colored as « Nankeen » 
to between «spruce yellow» and «Tnea gold» (Maerz & Paul), or 
reaching Séguy $36, between « burnt umber» and « Alamo», or from 
«Arab» to «Cognac» (Maerz & Paul); spores rusty-mnelleus rarely 
subhyaline under the microscope, always perfectly smooth, with a 
I but wall not extreme- 











callus but without gerim pore, with double w: 





lature proposed by 





mach 





The author has used a possible the no 
Kiihuer. However, the epithet used by Kiihner is untenable for 
strictly nomenclatorial reasons. Since Kithner says that his Galerina badipes is 
not that of Fries, he cannot use Fries’ name inasmuch as there is a good recent 


name available, The same goes for his G. camerina. Since he indicates Agaricus 
is obviously 








a few case: 














camerinus as being the same as G. cedretorum (R. Maire) Kiihuer, 
not dependent and different | 
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ly thick, shape varying according to the species and to specimens, 
from subreniform-ellipsoid to subamygdaliform-ellipsoid, or ellipsoid 
to ellipsoid-oblong or somewhat cylindric; hymenophoral trama re- 
gular; stipe rather thin, or medium thick, fragile to rather tough but 
not truly cartilaginous, with a slight to distinct veil, and in many 
subannulate to annulate, without pseudorrhiza, often 
tly eccentric and often comparatively short in the wood 
iting forms ; all hyphae with clamp connections. On the earth 
on débris of varions plants, or, more frequently on fallen sticks, logs, 
or stumps, or on dead or living cortex of frondose trees, rarel) 
























among 
moss. 
Development of the earpophores: Unknown, probably 





always hemian- 
giocarpous. 

Area: Unknown. Certainly occurring in Europe and Siberia, 
North America, and South America. 

Limits: The limits of this genus are difficult to establish at the 
present time. Originally, this genus was confined to such species 
that had a somewhat marasmioid it; later the thick-walled ele- 
ments with their strong incrustation as observed in P. aridus and 
P. horizontalis, in Europe, aud P. rufolateritius and P. distans in 
North America, were emphasized by Kiibner (1935) and Singer (1936), 
but several years later, Romagnesi stated bis opinion that all the 
Naucorias (i.e. species of Naucoria in the narrower sense proposed 
by Singer 1936) must have hygrophanous pileus and dermatocystidia 
on the pileus rather than a cellul nd stipe and 
non hygrophanous pileus. Lhe latter species, such as NV. Wieslandri, 
were transferred by Romagnesi to a group of ochrosporus agu 
frained from naming but indicated as being very close to 
anmot any 
8 here 





























covering of pileus a 











which he 
Phacomarasmius, so close indeed that this latter genus 

more be considered as isolated. This opinion of Romagne 
pted, and the species excluded by him from Naueoria sensu stricto 









a 
are included in Phaeomarasmius. 

If Phacomarasmius is interpreted in this somewhat broader sense, 
several problems of delimitation will arise. The three most important 
ones are : 

(1) Delimitation of Phacomarasmius ag: 
If all the non-hygrophanous species are removed from Naueoria, this 
does not mean that all the species of Phacon arasmius must be non- 
hygrophanous. Naucoria confragosa (Kr.) Sing. which was formerly 








st Naucoria sensu stricto. 








R. Stseun, The « Agaricales » (Cortinariaceac) 575 
asa Tubaria by Kiihner, are actually hygrophanons, as also correctly 
indicated by Fries. These species have spores of the character of 
those of Naucoria and Phacomarasmius rather than Tubaria ov Pholio- 
ta, The subfree lamellae and the ey 
completely trom Tubaria with which, undoubtedly, it is not closely 
related. If it is regarded as a Phacomarasmius, it joins its nearest 
. in the author's opinion, are P. granulosusand P, xipa- 
rius. Naucoria confragosa is likew to Phacomarasmius, It 
has the veil, the spore color and the pigment inerustation in the epi- 
cutis to separate it from Naucoria in the new restricted sense. 

(2) Delimitation of Phacomarasmius against Gymnopilus. The spe- 
cies personally known to the author do not appear to make a dis 
sion of the separation of Phacomarasmius from Gymnopilus nec 
sary. The two genera are well separated by the spores wh 
either ornamented (in Gymnopilus) or smooth (in Phucomaraxmins). 
Phe only species of Phacomarasmius with spores other than smooth, 
viz. P. minutulus (Henn,) Sing. is not brown-spored at all since the 
spores described by Pilit are mold spores. The basidiospores of this 
species are hyaline and smooth. It belongs to Crinipellis. Phacoma- 
inserted in Gymnopilus (Fulvidula) 
thor. Tt was 
ording to 








thelium isolate N. carpophila 









relatives wh: 





close 

















ch are 











rusmius confragoxus was likew 
by an erroneous interpretation of old notes by this a 
subsequently transferred to Naucoria where it belongs 














the author's original interpretation of the genus Naucoria (see also 
above). 
Romagnesi indicated a group of species which ean be characteri- 





zeil as smooth-spored Gymnopili. If such a group exists and is actual- 
ly close to Gymnopilus, this would indicate a much closer affinity 
between Phacomarasmius and Gymnopilus than was suspected f¢ 
merly. However, Romagnesi compares his group — he calls it Flavi- 
dula (ad interim) — with Flammuta (i.e. Pholiota p. »». in the present 
classification) rather than with Gymnopilus. 

(3) Delimitation of Phacomarasmius against Pholiota. If Romag- 
nesi’s Flavidula is actually close to Pholiota, perhaps as a group 
without chrysocystidia, but otherwise comparable with Pholiotu 
sect. Squarrosae, this would mean that a group of this char 
intermediate between Phacomarasmius and Pholiota, In this case, 
the delimitation of Phaeomarasmius and Pholiota becomes very urgent 
and important because it may in the end have a bearing on the final 
Position of the former genus, in the Strophariaceae or in the Corti- 
nariaceae. lf « Flavidula» is disregarded, the cenus Phacomarasmius 














ctor is 
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differs from Pholiota in size and habit, in spores with callus rather 
than with germ pore, in the absence of chrysocystidia or — if the 
sections of Pholiota without chrysocystidia are considered — ina 
different structure of the epicutis (the scales either made up of ap- 
or else epicuticular hyphae gi ized in the Pholiotas). 

A more profound study of the « Flavidulae» and such species as 
may appear close to them, and furthermore, all the smaller Pholiotas 
without chrysocystidia, appears to be necessary in order to be certain 
of the delimitation outlined above. The author does not take these 
species into immediate consideration because they are described 
without indication of a few important characters, besides, they are 
not at all known to the author from personal experience. Without 
further study of the delimitation of the genus Phacomarasmius from 
the genus Pholiota, the insertion ‘of the former among the Cortina- 
riaceae must be considered as merely tentative. If fransferred to the 
Strophariaceae, the genus Phacomarasmius would be intermediate 
between Pholiota and Kuehneromyeces, 

(4) Delimitation from Cystoderma. The ordinary spore print color 
in the species of Phacomarasmius is between «burnt umber» and 
«Alamo», or from «Arab» to «Cognac» (Maerz & Paul). However, the 
author has observed a species, rather common on various débris on 
road sides in the mountains of Virginia in cool summers and after 
heavy rains which though showing all the characters of typical 
Phacomarasmii, had very light spores. The spore print was a 
light ocher yellow («Nankeen» of Maerz & Panl), and the spores 
under the microscope were from nearly hyaline to stramineous. This 
species is undescribed (P. gregarius ad int.). It is roughly compat 
to the genus Leucocortinarius as opposed to Cortinarius, and the Tri- 
choloma cystidiosum of A. H. Smith which in the author’s opinion is 
a pale spored Inocybe. Just as Leucocortinarius has for a long time 
heen considered as belonging to Armillaria, Cortinellus, or Tricholo- 
nian Phacomarasmius might easily be confused 
a leucosporons form. However, it 







































ma, so, this 
with Oystoderma if mistaken f 
nist be kept in inind that the number, shape and size of the eheilo 
idia is very different from that of the Cystodermas, and the 
habit, appearance and affinities of this form are all with Phacomaras- 
miug rather than with Cystoderma, even if it would be admitted that 
there are species with ochraceous spore print in the latter genus 
which at present cannot yet been considered as established beyond 
a doubt. 
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State of knowledge: Some of the species of Phacomarasmius are 
rather well known. They have been studied by the author, and are 
considered as undoubtedly belonging in the genus Phacomarasmius, 
and as different from each other, Sixteen species of this 
known at present, and enum 
are bound to show a 








ategory are 
ted below. But further investigations 
amber of species as belonging to this 






arger 
genus. 

Practical importance : Some sp especially the typical Ii 
colous species, may contribute to the death of diseased trees, Since 
often occur on fruit trees, this means that their practical im- 
ance in plant pathology is probably underestimated at present. 








SPECIES 


Subgenus I. Rimulincola Sing. (1948). Non-inerusted spherocysts 
absent or vai 

Type species : P. horizontalis (Bull. r,) Kiibner. 

P. confragosus (Pv.) Sing. (Pholiota, Karst ; Fulvidula, Sing. 1937 ; 
Nancoria, Sing. 1948); P. rufolateritius (Bres.) Sing. (Crepidotus, 
Bres.); P.aridus (Pers.) Sing. Agaricus, Pers.; Nancoria erinacea (Fr.) 
inius, Sing.) ; 2. horizontalis (Bull. ex Fr.) Kiihner 
[Naucoria, Quél.; Galera, Quél.; Naucoria rimulincola (Rab.) Sace. ; 
Phacomarasmius excentricus Scherffel}; P. distans (Peck) Sing. (Crepi- 
dotus, Peck); P. erinaceella (Peck) Sing. (Agaricus, Peck ; Pholiota, 
Peck us detersibilis Peck non Berk. & Curt.) ; P. alnicolu 
(Murr.) Sing. (Crinipellis, Murr. ; Nancoria, Sing.) ; P. gracilis (Quél.) 
Sing. (Pholiota muricata var. gracilis Quél.); P. siparius (Fr.) Sing. 
(Nancoria, Gillet); P. granulosus (Langs) Sing. (Nancoria, Lange); P. 
-urenma (Berk, & Curt.) Sing. (Naneoria, Sace.); P, Wieslandri (Fr.) 
Sing. (Nancoria, Karst); also two undescribed species : P. gregarius 
Sing. ined, (Virginia, U.S. A.); P. Maleacearum Sing. ined. (Argen- 
tina). 

Subgenus IT. Carpophilus Sing. (1948). Non-incrusted spherocysts 
linerous. 

Type species : P. carpophilus (Fr.) Sing. 

P. carpophilus (Br.) Sing. (Naucoria, Quél.; Tubaria,Kiibner) ; 
P. pygmaeus (Bull. ex Fr.) Sing. sensu Romagnesi (Naucoria Gillet). 
























We 





KEY TO THE SPECIES 





A. Pileus hygrophanous or non-hygrophanous; cells of the epithelium inerusted, 
or epithelium none. On wood, or on smull sticks, rarely on herbaceous debris; 
lamellae often broadly aduate. 
B, American species (for a large, strongly annulate and hygrophanons spe- 
cies see « L »). 
C. Elements of the epicatis with a subreticnlate crystalline incrustation ; 
stipe somewhat eccentric ; margin suleate when drying. —P. distans 
C, Not incrusted with crystals bat rather with resinous matter or 
pigment. 
D. Pileus pilose, terminal members of the epicuticular hairs conical 
but with rounded tip, 40-100 x 7-8. ; spores 7.7-9.5 x 5.5:-7.5 4. 
On Alnus, Northwestern North America. P. alnicola 
D. Not combining these characters. Not known as growing on 
Aluus, Eastern United States and Middle West, South America. 
E, Spores 6.3-10 x 4.2-6.2 0. 
F. Epicuticular layer with numerons spheroeysts. 
F, Pilens non-hygrophanous, or nearly 0 ; spore 




















print rasty. LP. curcuta 
Pileus distinctly hygrophanous ; spore print «Nan- 
keen ». P. gregarius ined, 


F. Spherocysts none. 
F, Pileus non-hygrophanons, or nearly so. North 
America. P. erinaceella 
P, Pileus hygrophanous, South America. 
P. Malvacearum ined, 
E. Spores larger. On Crataegus, Missour P. rufolatericins 
B. European species and species of Northern and Central Asia, Caucusts 
and North Africa. 
G. On cortex ; margin suleate ; spores very large (13-16 x 7-94). 
P. horizontals 








G. On sticks, stumps, ete. ; spores smaller. 

IL. Members of the chains of epicuticnlar elements short, many of 
them spheroeysts. 

I. Spores larger than 7.2. P. granulosus 

I. Spores smaller than 7.2 P. gra 

H. Me:nbers of the chains of epicuticular elements elongate and even 

the majority of the terminal members less than half as broad 














as long. 
J. Few spores more than 10 2 long. 
K. Cheilocystidia broader than 10». P. Wiestandri 


K. Cheilocystidia mostly narrower than 10s. 
L. Pileus 26-50 mm broad ; annulus broad, striate. 
P. confragosus 
L. Pilens smaller; anuulus indistinct. P. siparins 
J. Many spores more than 10 long. P. aridus 
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A. Piles more or less hygrophauous ; cells of the epithelinm not inerusted by 
pigment. On foliage and grasses, herbaceous stems, and on the earth and 
hams, more rarely on small sticks ; lamellae usually narrowly aduexed. 

M. Piles punctate with small russet granulations ; stipe veiled, apex of the 
cheilocystidia narrow (as in Alnicola sect. Melinoideae). _P. carpophilus 
M, Not combining these characters. P. pygmacus 














GENERA INCOMPLETELY KNOWN, AND GENERA INCERTAE SEDIS: 





Hebelomina R. Maire, Bull. Soc. Hist. Nat. Afr. N.26: 14.1935. 
«Habit tricholomatoid; spores hyaline, amygdaliform as in Hebeloma, 
with rather thick walls; edge of the lamellae heteromorphous because 
of filamentous, subclavate, flexuous cheilocystidia [hairs] ». R. Maire. 
‘The type species is H. Domardiana K. Maire from North Africa 
(December, near Alma, under Quercus suber). This species is described 
as having the spore print «white in thin layer», the pileus viscid, 
the cuticle consisting of filamentous hypbae, the spores smooth and 
11-154 and when young becoming purplish violet with iodine, 
when mature unchanging. 

‘Lhe position of this genus is completely unknown, even thongh the 
description is apparently complete. R. Maire seemed to think that 
this is close to Hebeloma; Singer (1636) put it tentatively in the 
Lricholomataceae. It is not quite clear just how white the spore print 
is when seen in thin layer, and whether it is still white when scen 
in thick layer. It also appears puzzling that the spores should react 
with the Melzer reagent distinctly when young, and not at all when 
adult. 

‘The author has repeatedly observed a species, smaller than IHebe- 
lomina Domardiana and with much smaller spores, the wall of the 
Spores comparatively thin for a cortinariaceous species but with endo- 
and episporium, the episporium very pale yellowish brownish colored, 
and the lamellae more broadly adnate. Otherwise, this species is 
very closely related to the Hebelomina, showing all the characters 
of the epicutis, the shape of the spores, the cheilocystidia, the clamp 
connections, and the habitat on the soil. This species may be very 
close to Hebeloma and congeneric with Hebelomina if further obser- 
Yations on the latter should indicate a true affinity with the Corti- 
nariaceae rather than with the Tricholomataceae. If it is a species of 
the Tricholomataceae, it is certainly unusual because of the thick- 
Walled spores, their shape and their reaction with the Melzer. 
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It would be interesting to find out whether the spores are uni- 
nucleate or binucleate. R. Maire 's that the spores are «binucle- 
atae» but whether he refers to the nu in the cytological sense is 
y doubtfal, and the figures do not seem to snggest it (see pl. J, fig. 8). 

This same question is left unanswered in an interesting, very 
recent contribution to the Hebelomina problem by H.C. 8. Hnijsman 
who published a new Hebelomina from Holland, H. microspora 
Huijsman, Ree. Mycol, 1; 33. 1946 [1947]. According to that 
atnthor, the spores are violet-brown in the Melzer reagent and the 
endosporium is strongly metach ‘1 bine. This would 
suggest that the spores are psendoamyloid rather than amyloid, and 
have a double wall of the type often observed in the Agaricaceae. If 
this means that Hebelomina is « genus of the latter family, it would 
certainly be interesting to find out more about the exact color of the 








vel 














spores in a good print. 

At present, it is impossible to tell whether Hebelomina belongs to 
the Cortinariaceae, Tricholomataceae, or Agaricaceae, Cytological and 
development studies as well as additional observations on the living 
carphopores will eventually elucidate this problem. 

Quercella Vel., Ceské Houby, p. 495. 1921, «Small fungi, with the 
habit of Galera; pileus strongly viscid, hygrophanous, with trans- 
parent lamellae ; stipe thin, fibrillose, watery-fleshy, without belt and 
ina; lamellae free, rather thick, the old ones pale ferru- 
ginous; spores almond-shaped, smooth.» Velenovsky. The type 
species of this genus is Q. aurantiaca Vél. Neither the generic de- 
scription nor the description of the type species make it fully clear 
what fungus this is. One may be impressed by the slimy pileus and 
the habit, the almond-shaped spores and some other characters that 
tend to suggest Phaeocollybia. On the other hand, it should not be 
forgotten that Velenovsky’s species has no eystidia and smooth spores. 
It is not merely a question as to whether Velenovsky has looked for 
cheilocystidia, or not. He must have done so, because he himself 
states that Naucoria Christinae, N. hilaris, and N. sideroides difter 
from Quercella because of the presence of cystidia; and these are 
species of Phaeocollybia with Phaeocollybia-cheilocystidia. Under 
these circumstances, it would be unwise to make any arrangement 
for Quercella unless specimens have been studied, if they do exist. 
It seems improbable that there is a truly unknown genus in Europe, 
i. e.a genus based ona species that has never been observed by 
anybody but Velenovsky. 
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Ryssospora Fayod, Ann. Se. Nat., Bot. VII. 9: 361. 1889. « Differs 
from Pholiota by the muci e developed cuticle, the 
corticated stipe, the elongate, ventricose stipe, and especially the 
ferruginous, wrinkled-punctate spores with thin endosporium, without 
germ pore. This genus seems to be close to the higher Flammopsis 
{part of Pholiota] from which it does not differ except by the veil». 
Fayod. This description is very ambiguous and incomprehensible. It 
is not clear what Fayod had studied when he published this genus. 
It is also not clear which species he would have preferred as the 
type species. Singer & Smith in their recent proposals (Mycologia 38: 
284, 1946) assumed that it might have been Flammula apierea (Fv.) 
Gillet. This species does not appear to be accepted by all authors in 
the same sense, but Bulliard’s plate, cited by Fries, certainly repre- 
sents either a Gymnopilus or a Pholiota (formerly Flammula). Both 
these genera have priority over Ryssospora. Konrad & Manblane 
think that Mlammula apicrea is merely a mild form of Pholiota alni- 
cola, If this is true, it is evident that Fayod did not intend to include 
it in his genus since he described the spores as rough and those ot 
P, alnicola ave smooth. As for another species indicated by Fayod, 
«Flammula marginatay — it does not exist, and if it is assumed that 
Fayod meant Pholiota marginata, now usually called Galerina mar- 
ginata, it is certainly not correctly described in the generic diagnosis 
given for Ryssospora. Pholiota mustelina was not well known to 
Fayod himself sinee he added «(cuticule nulle?)». The last species 
indicated by Fayod, Nancoria hilaris, does not fit the generi¢ de- 
ption either since it has no veil at all. Under these circumstances 
we have to return to Flammula apicrea which must evidently be 
understood in the sense of Bresadola in order to coincide with Fayod’s 
interpretation, and this would make it a Gymnopilus, if Bresadola’s 
illustration and description mean anything. This is therefore assumed 
to be the correct procedure in the selection of the lectotype, and 
consequently, Ryssospora is indicated as a synonym under Gymnopilus 
but with a question mark since the species on which it is based is 
not yet fully known, 

Locellina Gillet, Champignons, p. 428. 1876. «Ochrosporous. A 
Volva tearing at the top, with persistent base, bulbiform; annulus 
arachnoid ; spores brownish.» Gillet. The type species is L. Ale- 
eandri Gillet from France. It is viscid on the pileus, with a rusty 





ginous, 
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exaggeration is taken for granted, 
as they are shown on Gillet’s plate, this might well be a Cortinarius. 
‘This is what Quelét thinks (Enchiridion, p, 78. 1886) who identifies 
it with Cortinarius delibutus. Fayod considers it as one of the 
genera of his tribus Cortinariés which consists of various elements 
of the genus now recognized as Cortinarius. In the author's 
it is theoretically impossible to prove th: 
Cortinarius, but 
there is scarcely 
Under no 


nd if the spores are not smooth 








opinion, 
| Locellina is nothing but 
et’s picture strongly suggests that genus, and 
a chance that Gillet’s genus belongs anywhere else. 
cumstances should extra-European species be described 
in or transferred to Locellina since they are likely to be something 
entirely different (e. gr. L. californica Earle). 

Cyphellopus Fayod, Ann. Se, Nat., Bot. VII. 9: 365. 1889 [Aceta- 
Iularia (Berk.) Sace., Syll.5: 6.1887, non Lamour.; Agaricus subgen. 
Acetabularia, Berk., Linn. Soc. Journ. 18: 389. 1881}. « Velum uni- 
versaliter a pileo discretum; hymenophorum discretum ; lamellae 
liberae ; sporae pallide fulvae v. brunneae. » Ber 
is emended and tram 
























. This diagnosis 
‘el by Massee, British Fungus Flora 2: 23 
1893 as follows: « Pileus regular; gills free from the stem; stem 
central; universal veil present, remaining as a volva at the base of 
tho stem; spores tawny or brown». The type species is Agaricus 
acetabuloxus Sowerby ex Berk., Sowerby pl. 303. As for the plate, 
some may be inclined to see in it a Pluteus, some a Coprinus. Ber- 
keley said that the original specimen was (1881) still attached to the 
original plate. In this case it should be an easy task for any modern 
taxonomist to tell where this species belongs. Sowerby makes the 
following comment on his species: «Found near Millbank, West- 
minster [England]... This is very like a poor specimen of Agaricus 
congregatus [Coprinus micaceus] but the pileus is more plaited. The 
lamellae are remarkably glandular on their sides; and instead of a 
Dare base it stands in a little socket-like volva.» Massee (I. ¢ 

p. 233) says: «The present species has not been noted since Sower- 
by’s time, and is a very uncertain production. Judging from the 
magnified section of the gills [in Sow. pl. 303), the glands on their 
sides are cystidia.» Saecardo recognized Berkeley’s subgenus as & 
genus but later put it in synonymy with Locellina Gillet. The same 
procedure is also followed by Cooke. This is undoubtedly a mistake. 
Already W. G. Smith, Massee, and Fayod pointed out that Locellina 
is not generically identical with Acetabularia. Yet, Acetabularia is 
a homomym of an older algal genus. Therefore, Fayod’s proposal of 
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anew name for Acetabularia (Berk.) Sace. is nomenclatorially correct 
and acceptable. Fayoi has not seen the species himself but thinks, 
evidently judging from what is known from publications in the 
Baylish literature, that Cyphellopus ( 
to Volvariella and close to his own section Celluloderma of Pluteus, 
If so, it might be identical with Pluteus semibulbosus, For more 
to its identity, see Pearson, Trans. Brit. Mycol. Soc, 20; 
. 1935 (Annotations by Quélet, René Maire, and Rea). 

Whatever the final result — Cyphellopus has no chance of being 
a valid genus under the present arrangement. 

Nemecomyces Pilit, Ann. Mycol. 31: 54. 1933. « Carphopores hard, 
leathery-fleshy, little shrinking on drying and bone-hard; with uni- 
versal veil which leaves verrucose scales on the pileus, fimbriate 
bodies on the margin, and a scarcely distinet volv 
sed to the stipe; partial veil absent; lamellae adnexed, not decurrent ; 
spores smooth, urgillaceous; basidia 4-spored ; eystidia none.» Pilir. 
‘The type species was collected in the Mongolian Peoples Republic, 
near Kobdo, by Baranow, and communicated to Pilit by Murash- 
kinsky. It was named Nemecomyces mongolicus Pilit 

The anthor has seen nothing quite similar to this in his travels in 
Gentral Asia. Imai thinks that this is probably identical with Tr 
choloma mongolicum. if this is so — T. mongolicum is indeed common 
in Mongolia — one must assume that most data given by Pilat are 
erroneous, 

Weinzettlia Vel., Ceské Houby 3: 514. 1921, «Fleshy fangus 
with the appearance of Cortinarius cinnabarinus; pileus conve 
innately scaly; stipe cylindrical... brittle-fleshy, fibrillose ontside, 
canaliculate- hollow from the start...; lamellae distant, thick; stipe 
in the young stage connected with the pileus by a fibrillose 
corti pores ovoid, smooth, yellow ; eystidia on the edge and on 
the sides of the lamellae, pillar-shaped, rounded ; spore print rusty. 
Velenovsky. The type species is W. rubescens Vel. from Czechoslova- 
kia, with red viscid pileus and white, red-fibrillose stipe, flesh and 
lamellae reddening on iujury ; spores 8-10 1 long, growing on blac 
humus. The author bas not seen specimens. This may be anything 
from a truly new genus to a species of Cortinarius (with subsmooth 
spores), Inocybe, Pholiota, ete. Without critical type studies, or stu- 
dies on topotypical specimens, more comment is senseless. 

Ranicola Vel., Mykologia 6 : 76. 1929. « By its affinity approaching 


Acetabularia) is comparable 
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eccentricity, and the color of the spore print, lack of a veil, sold 
stipe from the former, and by the involute margin, the eccentric 
pileus, the spore shape and color, and the solid stipe from the latter. 
By its habit, it fally reminds one of Pluteus but this has different 











spore color and different cystidi 
lar to that of the genus Psilocybe.» Velenoysky. The type species is 
R. olivacea Vel. from Czechoslovakia, From the diagnosis one would 
guess that this is identical with Melanotus Pat., but the description 
of the type species i ain species of Naueoria, 
gr. centunculus. The genus is hardly autonomous, but it is impossible 
to state with which genus it is identical unless type specimens are 
availible for ree: 


The spore color seems to be simi- 








cent of cert 











CREPIDOTACEAE (Imai) Sing. 





Type genus : Crepidotus (Fr.) Quél. 


43: 238. 1938, 





Sum. Crrpidoteae Iwai, Journ. Fac, Agr. Hokk. Imp. 01 








Oharacters : Spore print brownish to light brownish yellow and 
spores neither provided with a germ pore nor with exosporial orna- 
mentation in the form of y it a plage, without a strongly 
developed differentiation of endo and episporium, not angular in 
any view; ifornamented, the ornamentation is due to imbedded 
spines which cause the spores to appear punctate when focussed 
upon their upper surface, or else ec late but then the spores 
always very Land globose; habit omphalioid to collybioid, or 
pleurotoid to clitocyboid, hyphae with or without clamp conneetions : 
the nsual reagents without much action, not causing color reactions 
with the earpophores; hymenophoral trama not distinctly bilateral, 
and if there are condu e elements, these 
a biiateral manner; tissue at times partly gelatinized, nonamyloid ; 
veil thin membranous to cortinoid, or absent ; lamellae not repeatedly 
forked ; cheiloeystidia often present, but pleurocystidia never obser- 
ate or binucleate. On various débris, wood, 








arts, with 
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re also not arranged in 














ved; spores uninuel 





humus, soil, sand, deep moss, ete. 

Limits : The Crepidotaceae are intermediate between the Cortina- 
rinceae aul the Rhodophyllaceac, and they are also close to the Paxil- 
laceae, They differ from the Cortinariaceae in the different strneture 
of the spores, and from the Rhodophyllaceae in the non-angular 
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spores. Tubaria may be considered as coming closest the Corti- 
nariaceae, in fact it has been considered as a genus of the latter 
family until very recently. However, the ornamentation of the spe- 
cies with truly ornamented spores (e. gr. 7. thermophila), the thin 
and almost simple, easily collapsing wall of the spores, and a general 
coincidence of the characters of this genus and Crepidotus in most of 
the essential points, seem to prove that Tubaria is much closer to 
the type genus of the Crepidotaceae than it is to the Cortinariaceae 
(Galerina, and related genera), The genus Ripartites differs from the 
Cortinariaceae by its peculiar spores which are uninucleate xc 
to Kiibner. The genus Pleurotellus is undoubtedly the genus 
to Clitopilus (Rhodophyllaceae) in spite of the fact that it has, for a 
long time, been wrongly considered as a genus of the Tricholomata- 
ceac, It differs from Clitopilus in the slightly more yellowish color 
1 the more elongate spores and in the non-angu- 

















of the spore print, 
lar online of the spores when the: 
appears to be removed from the Rhodophyllaceae and must be inser: 
teil in the neighborhood of the genus Crepidotus from which it differs 
in the combination of several characters, viz. shape and color of the 
spores, and non-gelatinized, ¢ 

The Pavillaceae ave also rather closely related to the Crepidota- 
ceae, Some authors have ed in considering Pavillus panuoides 
asa Crepidotus, and several species described in Crepidotus have 
turned out to be Pavillus and vice versa. The difference between the 
two genera consists in the structure of the hymenopboral trama and 
the reactions obtained with the fresh carpophores by using alkalis 
and iron compounds. The proximity of the Pawillaceae is:vather an 
indirect one, considering that they are very close to the Cortinaria- 
ceae and to Clitopilus (Rhodophyllaceae), i.e. a taxonomic constella- 
tion like that of the Crepidotaceae. 

Phylogeny : It is difficult to tell whether the Crepidotaceae are 
closer to the Pavillaceae, or to the Cortinariaceae. If the latter is 
true, they may be considered as a — in many regards somewhat pri- 
mitive — side branch of the latter family, leading, in the end, to the 
Rhodophyllaceae. H{ the former is true, they must be considered as a 
ramification of the group that has its origin in the primitive « Bole- 
tineae», and then the Rhodophyllaceae would be an end ramification 
of the « Boletineae». Since the Paxillaceae, parallel to the Crepido- 
ome other regards, are undoubtedly 


are seen from one end, It thus 
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believe that the Crepidotaceae are a similarly derived terminal or 
intermediate ramification of the « Boletineae » -system. The author 
puts the word « Boletineae> in quotation marks because it is not 
used as a taxonomic term in the present work — mainly because of 
the difficulties of delimitation of a suborder of this kind — but the 
term is historically well founded and clear enough to characterize a 
group of families, reaching from the Strobilomycetaceae and Gomphi- 
diaceae to the Boletaceae and Paxillaceae, or even further. 

Within the family Crepidotaceae, Ripartites and Tubaria appear 
to be early starting points from which the author tentatively derives 
Crepidotus, and;fcom Crepidotus — Pleurotellus, the latter genus Jead- 
ing to the Rhodophyllaceae. 








KEY TO THE GENERA 


A. Habit of the carpophores clitocyboid, collybioid 

B, Spores vot small and globose, uot echinulate but either smooth (or walls 

slightly crampled-rongh) or with imbedded short spines, binucleate 

(according to Kithner) ; habit evllybioid to omphalioid, 131, Tubaria 

B. Spores small (5 or less), echinnlate, nninucleate (according to Kithner); 

habit clitocyboid. « Ripartites 

A. Habit of the carpophores pleurotoid. 

©. Spores wnder the microscope melleous to brownish melleous or pale rnsty 

melleous, never oblong or eylindrie and at the same time smooth ; clamp 

connections either present or absent ; spore print «clay color», «honey 
yellow» (R,), «oak wood », « terrapin », pl. 18, K-10 (M. & P.). 

183. Crepidotus 

©, Spores ander the microscope yellowish, and smooth ; clamp co1 

absent; spore print «eream buff», «chamois» (R.) «cork» (M. & P.). 

134. Plenrotellus 





|, oF omphalioid, 







































131. TUBARIA (WW. G. Smith) Gillet 
Champignons, p. 537. 1876. em. 
Type species : T. furfuracea (Pers. ex Fr.) Gillet. 
Syn. : Agaricus subgeuns Tubaria W. G. Smith, Clavis Agar. p. 21. 1870. 


Characters: Habit omphalioid to collybioid, pileus hygrophanons 
or non-hygrophanous, non-viseid ; ith a cuticle consisting of 
. repent or at least not erect hyphal elements, some of them in some 
species strongly inerusted by an intercellular or epicellular pigment, 
some of the hyphae with gnttulate contents in some species, withont 
any dermatovystidia or spherocysts, and not forming a trichoder- 
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mium or palisade; lamellae adnexed to decurrent, rather narrow to 
more often broad ; hymenophoral trama regular to subregular ; spores 
with non-ornamented wall which is indistinctly double or simple, or 
with an ornamentation of type XT (very short, imbedded spines in 


the outer portion of the spore wall), the smooth spores easily collaps 
ing after reaching maturity (and the wall often erumpled 














rough for 
that reason), reniform to almond shaped, or ellipsoid to almost boat- 
shaped or subcylindric, withoat germ pore or callus, withont plage, 
rather small (bat more than 5 p long) to medium sized (somewhat 
above 10 1), brownish (ochraceons-cinnamon, light ferruginous-ochra- 
ceous, ete.) in various (not very deep) shades . «Gold leat 
rz & Paul) when observed in print; basidia normal 
s 2-spored ; cystidia none on the sides of the lamellac 
but the edge of the lamellae always heteromorphous or nearly hete- 
are of varying snape and 
size according to the species, and often even in a single preparation 
but always conspicuous, rarely with finger-like appendanges; stipe 
central and as long or more often longer than the diameter of the 
pileus, with or without veil, more frequently with a thin membran- 
ous white or whitish veil that only very rarely leaves an annular 
belt, without pseudorrhiza; hyphae of the context with clamp connect: 
ions. On varions dead vegetable matter, fallen fruits, leaves, needles, 
on wood, deep moss, and on the soil or sand. 

Development of the carpophores : Hemiangiocarpous in 7. furfura- 
cea according to Walker, and probably hemiangiocarpous in all 
species of Bu-Tubaria; unknown in sect. Thermophila. 

Area : Probably cosmopolitan. 

Limits : This genus difters from all other genera of the Crepidota- 
ceae by the characters of the spores, combined with the characters 
of the carpophore (central stipe) and seems to be closest to Crepido- 
tus. The section Eu-Tubaria corresponds to the section Laevisporae of 
Crepidotus, and the seetion Thermophila corresponds to the section 
Echinosporae of Crepidotus. 

Tubaria is separated from Galerina by several important charac- 
ters, in the first place by the characters of the spores which have 
thinner walls with a simpler stracture, no plage and no verrnculose 
ornamentation ; the section Tubarioides of Galerina, without plage, 
differs in having clampless septa. The genus Phacomarasmius differs 
in the structure of the epicutis (among other characters of equal 
weight), and the Naucorias differ in the same character. Their spores 
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may appear somewhat similar under the microscope, due to the fact 
that they are also rather thin-walled in Naweoria and Phacomaras- 
mius but the differentiation of the endosporium is usually more readi- 
ly discernible in these genera than in Tubaria, One spe 
marasmius has been inserted in Tubaria by several authors, mainly 
by Kilner. But this species has a very different structure of the 
covering layers of the pileus and the stipe, and is actually close to 
the other Phaeomarasmii rather than to Tubaria. 

A few species of Tubaria in the wider sense (such as it was origi- 
nally interpreted by Fries and Saccardo) have nothing in common 
with either Tubaria sensu Romagnesi, Singer, or the Cortinariaceae 
1. They belong in Deconica, and differ from the genera na- 
1g much deeper colored spored print, and spores 






es of Phaco- 











in gener 
meil above in ha 
with a very conspicuous germ pore. 

State of knowledge : Romagnesi was the first and only author who 
has paid attention to the taxonomy of this diffienlt and generally 
neglected genus. The species that were treated by him, are European 
species, and his keys do not seem to cover the American material. The 
European species are restricted to a le section. The antlor 
admits at present all the species admitted by Romagnesi, and in 
addition some American species. This brings the number of known 
Pubarias up to 11, However, it would be desirable to have a mono. 
graph based on material from all over the world since it is at present 
impossible to determine any non-European material (except for a few 
American species) with even a modest degree of assurance. 

Practical importance : None. 































SPECIES 


Sect. 1. EU-TUBARIA Sing. (1948) Spores without imbedded 
ornamentations, more or less smooth, at least when quite fresh ; piles 
more or less hygrophanous ; veil slightly to strongly developed. 

Type xpeces : T. furfuracea (Pers. ex Fr.) Gillet. 

European species (possibly also occurring in America): 

1. autochthona (Berk. & Br.) Sace.; T, minutalis Romagnesi; 7. 
pallidospora Lange ; T. pseudoconspersa Romagnesi; 1. conspersa 
(Pers. ex Fr.) Fayod sensu Romagnesi (Naucoria, Quél.); 1. trigono- 
phylla (Lasch) Fayod sensu Cooke (T. furfuracea ssp. trigonophylla 
Sace,); 7. furfuracea (Pers. ex Fr.) Gillet; 7. pellucida (Bull, ex Fr.) 
Gillet sensu Romagnesi. 
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American speci curring in Europe): 

7, suberenulata Murt.; T. fuseifolia Murr. 

Sect. 2 THERMOPHILA Sing. (1948). Spores with imbedded 
short spines, punetate when seen from above; pileus not or not 
distinctly hygrophanous ; veil none. 

7. thermophila Sing.; also an Omphatinalike species from Argen- 









tina, 
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For the species of Europe, see Romagnesi in Rec. Mycol. 8: 34-35. 1943. 


132. RIPARTITES Karst. 


Hattse., Bide, Finl, Nat. Folk 32: xxiv. 1879. 








‘Type species : It. tricholoma (A. & S. ex Fr.) Karst. 

Characters: Pileus whitish to rusty brown or argillaceous brown, 
often with appressed fibrillose squamules or with fimbriate margin, 
slightly to strongly sticky-viscid, depressed in age, with involute 
margin, sub-hygrophanons or non-hygrophanons; cuticle not orga- 
nized into a trichodermium or a hymeniform structure, without 
dermatoeystidia and without spherocysts; lamellae decurrent or 
adnate; hymenophoral trama rather regular, consisting of somewhat 
interwoven hyphae but generally axillarly arranged, the hyphae 
filamentous ; basidia very small, normal; cystidia none on the sides 
of the lamellae, but cheilocystidia somewhat differentiated ; spores 
in print between « Desert» and « Bamboo» (Maerz & Paul), under 
then pe pale brown, echinulate, very small and globose, gene- 
rally reminding one of the conidia of some Aspergillaceae but asym- 
metric (heterotropic); nonamyloid, without germ pore and callus, 
with apparently simple wall, nninucleate according to Kithner ; stipe 
central or nearly so, well developed; veil present, cortinoid or 
thinly membranous, soon disappearing without leaving very distinet 
marks on the matnre earpophores ; all hyphae with clamp connections, 
honamyloid. On rotten débris in the forest, also on humus and sand 
and among mosses. 

Development of the carpophores : Cuknown, 

Area: Temperate zones of the Northern Hemisphere; Argentina. 

Limits: This genus is well separated from all other genera of the 
Agaricales. It often resembles a Clitocybe but the colored spores and 
the veil will inmediately give it away. Among the Crepidotaceac, it 
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seems to be most closely related to Crepidotus which differs in larger 
spores and pleurotoid habit. Larger specimens of Crepidotus with 
well developed aud occasionally subcentral stipe can still be sepa- 
rated by the size of the spores and the character of their ornamen- 
tation. Ripartitella can easily be mistaken for Ripartites but the 
hyaline spores, dry pileus, and the peculiar eystidia separate it from 
Ripartites. 

State of knowledge: Four species of Ripartites are known com- 
pletely. Only one species has been studied cytologically, and the 
individual development ot the carpophores has been neglected en- 
tively. 

Practical importance : None. 


SPECIES 


R. strigiceps (Fr.) Karst. (Flammula, Quél.); B. trickoloma (A. & 8. 
ex Fr.) Karst. (Flammula, Quél.; Inocybe, Kalehbr. ; Paxillus, Quél. 
1886; Astrosporina, Schréter; Paxillopsis, Lange); 2, helomorphus 
(Pr.) Karst. (Flammula, Quél.); 2. Amparac Sing. 














KRY TO THE sPKCIKS 


A. Pileus with erect or semieroct small ciliate hairs, these hairs larger and more 
sqnamatose vear the center, more ciliate avd pallid near the margi 
R, atrigi 











A. Pileus with hairs only on the margin, or withont any hairs, 
B, Pilens convex and depressed or umbilicate at the center; margin strigose- 


ciliate. R. tricholoma 
B. Pileus somewhat umbonate in the center. 
C. Margin glabrons. R, helomorphus 
C. Margin squarrose-fibrillose. R, Amparae 


133. CREPIDOTUS (Fr.) Quél. 
Champ. Jura Vosges, p. 138. 1872-73. 
Type species : C. mollis (Schaef. ex Fr.) Quél, 


Syn. : Agaricus tribus Crepidotus, Pr. Syst. Mycol. 1: 272. 1821. 
Dochmiopus Pat., Hymen. Eur. p. 113. 1887. 
Derminus Schroter in Cohn, Krypt.-Fl. Scklesien, Pilze 1: 578. 1889. 
‘Tremellopsis Pat. apud Duss, Fl. Crypt. Ant. Fr., p- 223. 1904. 
Conchomyces Van Overeem, Bull. Jard. Bor. Bui 19. 1927. 
1 Phialocybe Karst., Bidr, Finl. Nat. Folk 32: xx‘ 
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Characters : Habit pleurotoid ; pileus with an indefinite cuticle, or 
if the cuticle is well differentiated, th ter consists of repent or 
ascendant to erect, thin, flamentous hyphae which sometimes are 
forked, rarely with very seattered and inconstant dermatocystidioid 
podies, the colored species having the walls of the superficial hyphae 
incrusted by an epimembranal or a membrana-pigment, but more 
species are between rusty or brown and white, more often closer to 
the latter, i. e. hyphae all devoid of pigment; underneath the enticle 
or the sur 
strongly gelatinized hyphae (PI. XX, 4); lamellae variously attached 
to the base, or concurrent, rounded or attenuate, often decurrent if a 
stipe is present, not connected by anastomoses, narrow or broad ; 
hymenophoral trama regular to subregular, consisting of interwoven 
to subparallel hyphae, at times all of them running in different diree- 
tions and — though they are all elongate to filiform — rather versiform 
in a single preparation but always the majority strictly axillarly 
arranged, usually pigment-less but in a few species slightly pigment: 
ed, in one species with crystalline vinaceous pigment, the hyphae 
varying in density, from loosely arranged to rather densely packed ; 
spore print about «clay color» (Ridgway), in some species more 
yellowish than «clay 
more cinnamon, Vv! 

















face layer, in many species, a narrower to broader layer of 











lor» (reaching «honey yellow » in others 
between «oak wood» and «Terrapin» (Maerz 
& Paul), or pl. 13, K-10 but never as deep fuscous or rusty as in the 
Strophariaceae (Melanotus and Pleuroflammula), melleous to brownish 
melleous, often rather pale and with a rusty tinge (from the imbedded 
ornamentations) under the microscope, with rather thin and simple 
wall, but in some species with an indistinct endosporium, the outer 
stratum of the wall often perforated with imbedded, very short 
cylindric spines which are usually somewhat deeper colored than the 
episporium, and make the spores appear punctate when the upper 
surface is focussed upon, or else entirely non-ornamented, from nearly 
perfectly globose (but with oblique hilar appendage) to rather oblong 
in certain species (but then never smooth), often ellipsoid or short- 
ellipsoid, and at times with mucronate apex, without a germ pore, 
but occasionally with an indistinct callus; basi idia 
hone on the sides of the lamellae but always present on the edges 
(cheilocystidia); the latter are not always crowded enough to make 
the edge heteromorphous but usually rather numerous, ing in 
size and shape according to the species and often rather versiform in 
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paratively short and more or less eccentric, sometimes rudimentary, 
visible only from below (hymenophoral surface), not from above, or 
the primordia and then gradually obliterated ; 
veil none, or very indistinct ; context consisting of hyphae, with or 
without clamp connections. On wood, and herbaceous stems, rarely 
on the earth, or on fallen parts of ferns, palms, ete. Chemical reactions 
with the ordinary reagents rather we: 

Development of the carpophores : Unknown. 

Area : Cosmopolitan. 

Limits : This genus can be separated from all genera of the Crepi- 
Cotaceae according to the characters indicated in the key. The genus 
most closely related to it, is Plewrotellus which can be distinguished 
by several correlated characters. 

In other families, there are certain species which have been con- 
fused with the Crepidoti but actually are not very closely related 
though, at times, they may look somewhat similar. These are Plew- 
roflammula, Melanotus, and Pyrrhoglossum. The latter has more richly 
colored, warty spores and darkens with alkalis; Pleuroflammula and 
Melanotus have a different type of spores, especially the latter genus 
where the spores are strikingly truncate from a well developed germ 
pore. 

Some authors consider Pazillus panuoides as a Crepidotus, but the 
differences between that species and all the other Crepidoti are so 
striking, and the similarities between it and the other Pawilli so 
numerous, it can searcely be expected to be retained in Crepidotus in 
a modern classification. 

State of knowledge : This genus was neglected in Europe until Jos- 
serand’s study of ©. applanatus and C. fragilis, Favre’s study of the 
species of Dochmiopus Pat. (a synonym of Crepidotus), and the author's 
notes on C. variabilis (1928) and the other Dockmiopus(1936) appeared. 
Liven so, the determination of the species of Crepidotus in Europe 
was still very difficult. In North American Flora, Murrill gave an 
uncritical account of all the species described, but many of these 
were synonyms, or did not belong to Crepidotus proper, and those 
that remain are keyed out not according to their important charact- 
ers. The author has recently started monographie work on the world 
flora of Crepidotus, and the first results were published in Lilloa 13: 
59-95. 1947. On the basis of this latter paper, 36 species are now 
recognized which are enumerated below. 

‘Dyantini? demaivteass Rima Coasbdael wné-cattian harman wil 








else well developed 
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ers (€. gr. O. paxilloides on oak ties). Other species are edible. 
eaten, C. verrucisporus (Van Overeem) Sing. 
n Overeem («soepa djengkol »). 








In Java, two species a 
(asoepa amis >) and ©, edulis V 





SPECIES 


Sect. 1. ECHINOSPORAE Pila 
neous wall, panetate when the upper surface is focussed upon because 
of very short, cylindric, imbedded spines which are usually of 
slightly deeper color than the remaining part of the spore wall. 

Type species : C, carpaticus Pilat. 

Subsection Porpophorini Sing. (1947). Hyphae with numerous 
clamp connections. 

Type species : C. applanatus (Pe 

Srirps Roseus (Hyphae of the I 
colored erystallized pigment), 

C. voseus Sing, 

Stirps Nyssicola (Pigment not bright; stipe compar: 
developed, not conerescent with margin; piles and cheilocystid 






Spores with hereroge- 











< Fr.) Quél, 
menophoral trama with bright 








large). 

C. nyssicola (Murr, ex) Sing. 

Stirps Applanatus (Pigment n 
none in adult specimens; spores more or le 

C. applanatus (Pers. ex Fr.) Quél. sensi 
aus Murr.; €. erocophyllus (Berk.) Sac 
C, cuneifolius Pat. (C. aquosus Marr.) ; C. quitensis Pat. (C. parvalus 
Mun); @. praclatifolins Murr. cinnamomeus Smith & Sing. ; 
©. nephrodes (Berk. & Curt.) Sace. (C. malachius (Berk, & Curt.) 
Sauce; C. malachias . plieatilis Peck; ©. hygrophanus Murr. ; 
pint alee the same or forms ofthe same species: C. putrigenus 








t bright; stipe poorly developed or 
slobose). 

A; C. fulvifibrilto- 
(Beck) Sace.|; 























va 





also (. verrueixpo- 
rus (Van Oyereem) Sing. (Conchomyces, Van Overeem). 

Stirps Variabilis (Pigment not bright; stipe poorly developed or 
Hone, or small in adult specimens ; spores more than 1p longer than 
bvoad, often strictly elongate). 

Bucalypti (Torr.) Sing. (Clandopus, Torr.); C. eroceotinetus 
eek; C. sphaerosporus (Pat.) Sing. [Agaricus variabilis var. sphae- 
‘cus sphaerosporus Pat. apud Roumecuére: Doch- 














be 


Yosporus Pat. 
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miopus sphaerosporus (Pat.) Pat.; Clandopus, Sace.]; C. bruns- 
wickianus (Speg.) Sace. ; C. Cesalii (Rab.) Sace. (Dochmiopus, Konr. 
& Maubl.); @. pazilloides Sing. (Paxillus reniformis Berk. & Rav.; 
Crepidotas, Sing. non Velenovsky); C. variabilis (Pers. ex Fr.) Quél. 
{Clandopus, Gillet; Dochmiopus, Pat.; C. chimonophilus (Berk. & 
Br.) Sace. sensu Sydow]; C. luteolus (Lambotte) Sace. (Dochiniopus, 
Kiihner); ©. submollis Murr. (C. pubescens Bres.); probably also 
©. carpaticus Pilit. (provided it has clamp connections); also an 
undescribed species on palms in Argentina (C. palmarum Sing, ined.). 

Subsection Aporpini Sing. (1947). Hyphae without clamp con- 
nections, 

‘Type species : C. cinnabarinus Peck. 

Stirps Versutus (Pigment not bright, and not abundant). 

C. versutus (Peck) Sace.; C. sublevisporus Sing. ined. ; CO. defibula- 
tux Sing. ined. 

Stirps Cinnabarinus (Pigment bright and abundant). 

©. cinnabarinus Peck. 

Sect. 2. LAEVISPORAE Pilat (1929), Spore wall homogeneous. 

‘Type species : C. mollis (Bull. ex Fr.) Quél. 

Subsection Fibulatini Sing. (1947). Hyphae with numerous clamp 
connections, 

Type species : U. albidus BM. & By. 

Stirps Albidus (Spores very short). 

©. albidus BI. & By.; C. amarus Marr. 

Stirps Antillarum (Spores more or less elongate). 

C. Betulae Murr. ; ©. fragilis Josserand (C. autochthonus Lange); 
C. Antillarum (Pat. in Duss) Sing. (‘Lremellopsis, Pat. apud Duss; 
©. cinchonensis Murr.) ; C. acanthosyrinus Sing. ined. (Argentina). 

Subsection Defibulatini Sing. (1947). Hyphae without clamp 
connections, 

Type species : C. mollis (Bull. ex Fr.) Quél. 

0. calolepioides Murr. ; Q, calolepis (K'r.) Karst. (C. falvotomentosus 
Peck); C. alveolus (L Karst. sensn Britz, ; C. uber (Berk. & Curt.) 
Sace. (U. suleatus Murr.; most probably also ©. Citri Pat.): C. mollis 
(Bull, ex Pr.) Quel. [C. haerens (Peck) Sace.; C. alabamensis Murr. + 
C. fraxinicola Murr.); €. curiisporus Sing. ined. (Argentina). 






























en, The « Agaricales » (Crepidotaceac) 


REY TO THE SPEIRS 





A. Spores punctate, wall heterogencons (uoticeable only under a good oil immer- 
sion lens), with an ornamentation of type XI. 
B. Clamp connections present. 


C. ‘Tramal hyphae with vinaceous-lilae erystallized 





vent. Florida, 
©. roseus 
. ‘Tramal hyphae hyal 
D. Stipe strongly developed, eccentric; cheilvcystidia very long 
and rather broad (49-80 x 9-13 4); pileas 40-50 mm broad ; Flo- 
rida, Cy nyssicola 
1D. Stipe usually indistinet when seen from above (i, ¢. from the 
side of the carpophore that is opposite the hymenophore), or in 
smaller forms often present-but very small and eccentric aud 
often disappearing in mature specimens; cheilocystidia rarely 
reaching the size indicated above; pileus rarcly larger than 
40 mm in diameter. 

N. Spores virtually globose, i. e. length less than 1 y, larger 
than breadth in 
larger than bi 
mon colored fungi here, for siwall pure white fangi rather 
in the alternative group). 

FP, Lamellae narrow and close. Species of the temperate 
zone. 

G. Pilens naked. 4. applanatun 

G. Pileus with appressed fibrillose seales formed by 
strands of parallel hyp! 
tiv 

F. Lamellae broad or/and subdistant. 

Hi, Lamellae initially salmon orange; pileny about 
20-40 mm broad, comparatively fleshy behind. North 
America, South America. C. erocophyltns 

H. Lamellae not initially salmon orange, or else 
minnte fangi, not occurring in North Ameri 

1. Pilens cinnamon butt to watery brow: 
























with fulvous inerusta- 
(2. fulvifibritionns 





















1 fresh 
condition ; striate or saleate, 10-25 mm broad 3 
spores strictly globose or sublobose. 
North and Central America, C. cunciformin 

1. Pileus some other color, at least when young 
and fresh and not too watersoaked, often smal- 
ler than indicated above, and then spores about 
1p longer than broad. 

J. Spores globose and smaller than 5.7 p, 
rarely a uamber of macrospores present 
South and Central America. —C. quiten 











rc 
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meter) with enormonsly broad lamel- 
. praelatifolins 








ly mneh larger, 

always larger than 3 1mm; lamellae 
not unproportionally broad. 

1. Carpophores large and non-resti- 

pinate, usually sessile-lateral, 30- 

45 mm broad, occurring in North, 

America ; cheilocsytidia clavate- 





pitate, 
M, Tilens  « vinaceous 
mon » or some color near this 
(Ridgway), delicately fibril- 

loso near the margin, 
C. cinnamomens 
M. Dilens white to yellowish, 
not delicately fibrillose at the 
margin but often fibrillose- 

tomentnlose all over. 
C. nephrodes 
1... Carpophores usnally mneh sinal- 
ler than indicated above, or 
attached with some point of the 
surface of the pilens rather than 
with the margin. Uncommon in 
North America; cheiloeystidia cli- 
vate-capitate or some other shape 

(see « N»). 
BH, Length of the spores more than 11 larger than the breadth, 
at least in a large nnmber of the spores of a print. 

N. Spores, at least the broader ones, with very distinet 
punetation, whieh is ehvions nnder high dry objetivo. 

©, Spores longer than 7 p or broader than 4 1. 

P. Dried specimens pure white; spores almost 
snbglobose : 6.8-8.2 x 5.8-6.8 y. On Bucalyptus 
in the Mediterranean region and on the Azores 

C. Ewcalypti 

P. Dried specimens usually not strikingly pure 
white; spores as indicated above or more 
elongate; not on £ucalyptus in the regions 
indicated above. 

Q. Spores 6.2-7 x 4.8-5.3 4; pilens «light 
buff», dorsal portion often «ochraceous 
tawny » (Ridgway). North America from 
‘New York to Florida. €, evoceotinetus 

Q. Spores, at least their majority, longer 
and usually also broader than indicated 











Is 
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us not colored as indicated 








» fragile. 
Villous or tomentose in 
the dorsal portion in nearly all 
specimens, On various hosts, fal- 
len parts of trees, shrubs, or her- 
baceons plants, not, or rarely, on 
Platanus. 

*, 














s white when fresh, 
pubescent. Neither on palms 
nor on subantaretic hosts. 

C. sphacrosporus 

T,, Pilens pale melleous to fal- 
vous-yellowish, glabrons, On 
Nothafagus and Maytenus. 

C. brunswickianus. 

Pileus near pl. 12, J-8 

(Maerz & Paul). On Cocos Ro- 
manzofiana. 

©, palmarum ined, 

S. Pileus entirely glabrous, even in 

the dorsal portion, or appearing 

so in dried specimens ; on Plata- 

nus in the Mediterranean region, 

€. Conatii 

R. Carpophores rather thick. On oak 
rails in North Carolina, 

















©. parilloides 
8X 3.3-3.5 1. 
©. variubilin 
N. Spores very indistinetly, faintly, and slightly punctate; 
punetation jnst harely visible with the best equipment. 
U. Pileus yellow, especially near the dorsal portion 
but fading in age, not sulcate-plieate. Europe. 
C. lateotus 
ileus white or nearly so, later often discolored, 
in America often striate to suleate-plieate. On Alnus 
in Europe and the American West. C. submollis 
B. Clamp connections absent. 
V. Spore wall very slightly punctate. 
Va. Spores 9.8-10.5 x 5.3-6 u. New York. C. versutns 
Va. Spores 5.8-7.1 x 4.8-5.8 u. Argentina. C. sublevisporus 
Y. Spore wall strongly and distinetly panetate (nuder an oil immersion). 
Vb. Carpophores white (except for the spores). Argent! 
©. defibulatus 


Eta 





O. Spores 





Her, narrower : 5.5: 








Ue 

















Ts ee ae 





en ee 


A. Spores not pnnetate 
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hyphae melleous and inerusted. American Middle West, Europe. 
(.cinnabarinns 

wall Ii 
W. Clamp connections pre 
X. Spores np to Ly longer than broad (sabglobose to globose). 


ngencous. 














Y. Spores 5-6.7 x 4.8-6 yu. American Middle West. ©. albidun 

¥. Spores 6.5-7.3 (8.3) X 5.5-6.3 (6.8) y. Florida. C. amarus 

X. Spores more clongate (short-ellipsoid, ellipsoid, apple seed shaped, 
or subellipsoid with mucronate apex). 





Z. Spores up to 8.5 x 5.2; trama of the upper half of the pileus 
strongly gelatinous ; on wood of frondose trees in the temperate 
zone of North America, €, Betulae 

%. Spores larger than indicated above, or trama little gelatinized, 
‘Tropical North Ameriea, Central Americ 
po, Asia. 

AA,. Pilens with an upper layer of appressed 
crack eventually, showing the hygrophanons coutext ; spo- 
res 7-9 x 4.8.5.8 y. Carpophores grow the earth or 
coniferous hosts (very decayed wood) in the tempe 
regions of the Eastern hemisphere. €. Fragitin 

AA,. Pileus with a different cuticle; spores somewhat larger : 
(8) 8.2-10.5 (1) x 5.26.8 4. Tropical America, on froi 














© fibrils whieh 








q 
ate 

















tranks. C. Antillarnm 
AA,. Distinctly tomentose (s. 1.); spores 6.5-8.5 x 5-6.8 ys 
Argentina, €. acanthosyrinns ined. 


W. Clamp connections absent 
BB. Dorsal part of the 
America. 








lens heset with sping small seales, ‘Tropical 

€. eatolepi 

BB, Scales, if present, conspicuous or strictly appressed, 

CC. Spores (6.8) 7.5-11 x 5.8-7 » (rarely sinaller) ; only a compara 

tively thin upper layer of the context of the pi 
third) gelatinons. 

DD,. Pilens naked or almost so; cheilocystid 

tantly predomivantly elavate-elongate. Europe. 

DD,. Pileus with ochraceons to rust 











rather cons: 








. aleeolun 
appressed fibrily sqia: 
mutlose ; cheilocystidia versiform. ‘Temperate zones of Enro- 
pe, Asia, and North Amerie 
DD,. Pilens withont sqamulae or with indi 








calotepin 





inet on 
locystidia, often tlexnous, long-filamentous, rarely very 
slightly subeapitate, with one to three constrictions, often 
bifareate at the apex ; gelatinized zone of the pileas rem 
ably narrow (one fonrth to one sixth of the diameter of 
the context); lamellae remarkably linear, 1 
spores remarkably variable: (6.8)-7.5-10. 
South American species of the pre: 
wooded ra 





y ehei- 

















3 min broad ? 
X (L8)-6-6.8 5 
udine montane zone i 

ines on Cedrela, Celtis, Daranta, Phoebe or Prunus. 
€. euriisporns 














BR. Sivenu, The «tyurieutes » (Crepide 








pring at 
we species 


ns layer aci 
na of the pileus, at least in th 
A tropical zones, 





CC. Spores smaller, 7-10 long; gelat 





Jeast one half of the tr 








withont the sabtropical 
EK,. 8 
pileus not gela 





ptropical species of South America. ‘Trama of the 
ed. (see C, sublevisporu) 
EE,. Subtropical-montane species of South America. ‘Trama of 
the pileus ge 
diameter. + (neo C. variisporns) 
EE,. Not showing the characters of either « EE, », or «EI 
FP. Laweilae usually rather broad and even ventricose, 
subdistant to close, the constantly strongly striate to 
suleate margin often brown to deep brown, 

in dried spe 

thin it usually apears to 











ized only one fourth to one sixth of its 












Subtropies and tropics of North, 





Oceania, and Asi: 
ellue always rather n 
i subeoncolorous to 





pileus 
striate ; cuticle well developed, forming a layer of deuser 
hywhae than those of the sul er, and the 
contents of the cuticular hyphae n 
toplasmatie. Temperate species. C. mollia 








lantly pros 





134. PLEUROTELLUS 





‘ayod 


Prodrome, Ann. Sc. Nat., Bot. V 








9. 1889, 


Type species: Pleurotus hypnophilus (Berk.) Sace. sensu Kayod, 
non, al. 


Synz ¢ Calathinns Quél., Enckividion, py. 46. 1886, non Ratinesyne (1836). 





Characters: Pileus without a distinct stipe, attached to the sub- 
stratum by an eccentric or laterally protracted point; enticle cousist- 
ing of thin, filamentons, repent, parallel or subparallel hyaline 
hyphae; lamellae concurrent; hymenophoral trama subregular to 
intermixed; subhymenium of small, subisodiametric, irregular ele- 
ments; spore print pale brownish yellow («cream buff» to «cha- 
mois» of Ridgway), or slightly more pinkish («cork » of 














acorn & 
Paul); spores subhyaline to pale brownish yellow, thin walled, smooth, 
with entire, homogeneous, nonamyloid wall, not angular i 
position; basidia normal ; cystidia on the sides of the lamellae none ; 
context very thin; all hyphae withont clamp connections. On various 
dead or livine plant material (moss yarious hert 
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Development of the caxpophores : Unknown. 

Area: Europe and North and Sonth America, probably atleast 
all over the temperate zone, and perhaps also in parts of the tropics, 
but there are not enongh records available to substantiate this. 

Limits: The genus Pleurotellus was originally used in the sense of 
Quelév’s genus Calathinus which turned out to be a homonym. ‘This 
ithors, is a heterogeneons group 











latter genus, in the sense of mos! 
of small pleuroroid fungi. 

Some of the species were eliminated when the genus Kesupinatus 
defined more clearly (as Seytinotopsis, 1936); moreover, the spe 
es belonging to Leptotus have also been removed. The remaining 
groups consisted of small species of Clitopilus, such as Pleurotus die- 
tyorhizus in the sense of most authors, ¢. gr. Patonillard, Plewrotus 
candidissimus, a rather remarkable and isolated species which is here 
referred to Rhodophyllus, aud the group which the anthor thinks is 
the original Pleurotelius in the sense of Fayod. 

Fayod undoubtedly describes the genus correctly, and indicates 
P. hypnophilus as one of its species. This species was chosen as the 
luctotype of the genus in the sense of Fayod, i, e. not necessarily the 
ial P. hypnophilus which nobody seems to know, Fayod has later 
indicated that he was in doubt himself, whether his P. kypnophilus is 
te true type, since he renamed his species Plewrotellus graminicola 
becanse it was found on Poa nemoralis, However, Peck’s Crepidotus 
Jursvram has priority, and since there isa good type at Albany, 
. Y. it is preferable to use Peck’s name rather than any of the Frie 
sian names which are all doubtful, R. Maire calls this species Crepi- 
dotns porpusillus (Br.) R. Maire (Agariens, Fr.; Pleurotus, Gillet ; 
Calithins, Quél) but the interpretation of Agaricus perpusillus of 
Vries is no less doubtfal and ancertain than that of other Friesian 
names occasionally found on the labels of specinens of P. herbarum, 
sich as Pleurotus septicus (Fr.) Quél. The interpretation of Fayod’s 
species and genus is very important. There is only one other interpre- 
tation possible, and this is the assumption that Fayod had a species 
Of Olitupilus (one of the small species which he ealled Oetojuga) ; this, 
however, is in direct contradiction with the description (¢ spores 
allongées ») and, besides, it would be strange to assume 
ond who discovered the angular outline of the « Octojuga »- 
es should have overlooked it in the same species, and redeseribed 
nother geaus. Consequently, the only logi eptable 
interpretation of Plewrotellus is that expressed in the diagnosis above. 

































































} and acs 
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state of knowledge : Only two species are known. These are known 
in all important details. 

Practical importance: P. chioneus occurs as a weed fangns in 
white mushroom beds on the casing, but hardly causes any appre- 
ciuble damage. 


SPECIES 


P. herbarwm (Peck) Sing. (Crepidotus, Sace.; Claudopus commix- 
tus Bres.; Pleurotellas graminicola Fayod ; Pleurotus hypnophilus 
sensu Fayod, an Berk. %); P. chioncus (Pers. ex Fr, sensu Pilit) 
Konr. & Maubl. (Plenrotus, Gillet; Agaricns arenarins Lasch t, 
non Lév.). 





KRY TO THK SPECIES 


Aw long as only two species are known, these can easily be distinguished by 
the shape of the spores. 


RHODOPHYLLACEAE Sing. 


Type genus : Rhodophyllus Quél. 


Syn, + Rhodogoniosporaceae Heim, Tred. Mus. Cidne, Nat. Bareclowa 15: 86, 1984 
(nom. nud.) ; Sing., Ann, Mycol. 34: 328, $23. 1936, (nom. snbnud.). 
Juguxporaceae Sing., dn, Mycol. 34 : 327, 323. 1936 





Characters: Spore print pink (around PI, XITI, A-7, «French beige», 
or «woodland rose », « rose beige », «rose beige 2 +», «blush », or 
Pl. 12, D8, Maerz & Paul); spores hyaline to substramineous, 





“This as well as the family name proposed by Heim, and adopted by Romag- 
nosi and the author in his earlier papers, is illegal according to the Internation 
al Rales of Botanical Nomenclature, Art. 23, The name Rhodogoniosporaceac is 
also illegal because, aside from being formed not from the name of one of the 
Present or former genera of the family, it las never been validly described by 
any author. Heim did not describe it at all, Singer only keyed it ont, and this 
not in Latin though it was after 1935, aud Romagnesi deseribed it later as a 
Series and not asa family. However, the Jugasporaceae are validly published 
(though the name is taken from a tribus rather than a gevus of the family) 
since they were described in Freueh by Kithner before 1935, aud the trilus name 
Deoposed by Kithner was given a new status by Singer in 1936, This name is 
how gnbstituted by a nomen novam which ix formed according to the rules. 
Khodophyltidaceae is derived from phsllis, not from phyllos; there can be vo 
question of homonymy, especially since tl ifferent phyla 
(el, especially Art. 70, note 4 of the Inter 




























es belong to 
wual Rales). 
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nonamyloid, angu 
1 gles often rather rounded, rarely so 
rounded, that the spores do not appear angular any more, but then 
stially ab least a few spores mixed in every spore print that show 
tri 


, either in end. view (with the longitudinal axis 








vert 





eal), or in jews, th 











s of angular outline; habit very different in different species; 
veil none; hyphae with or more often without clamp connections, 
On various substrata, often directly on the soil, in the woods as 
well as outside the woods, 

Limits: The family Rhodogonioxporaceac was formerly restr’ 
to the genus Rhodophyllus and the gastrom: 
niella, The latter genus is hi 








tons genus Kid 





re exeladed, The author has never 





studied representatives of th: 
from putting gastromycetons and aga 
family, at the time bei 
in the ag s Which were vecent- 
ly but seem to be too 


enus, 





nd, in principle, refrains 
pus genera into the same 
. On the other hand, there are two genera 


















Rhodophyllaccae. These genera ave Clitopilus and 





‘The latter is often externally so similar to Lepista (Tricholoma- 
taceac) that those spe without eystid 
congenerie with Lepixta nuda and related Lepistas. The species of 
Clitopilus, on the other hand, were considered by the 
typical for a special small 1 would be 
one step closer to the Paxillaccae, and thus were considered as one 
of the families of the Boletineac. 

With the Clitopili now recogn’ 
these to Rhodophyllus, the delimitation of the Boletineae becomes 
obscare since both Rhodophyllus and Clitopilux are detinitely close 
to Pleurotellus which in turn is inseparable from Crepidotus, The 
hand, are close to the Cortinariaceac 
because of such genera as Ripartites and Tubaria 
on tl t, are inseparable from the Strophariaceae. ¥ 
of view of affinities, there is at present no way to delimit the « Bole- 
tinewe», and consequently, there was also no need of retaining the 
family -Jugasporaceae (or a substitute name). 

With this delimitation, the Rhodophyllaceae ave distinguishable 
from the other pink spored genera of agaries : 

(1) Collybia p. p., Lepista, Macrocystidium — they all have non 
angular spores and the hy ph: «i with clamp conne 
‘This combination of characters is scarcely e 
of the Rhodophyllacenc. 





were believed to be 








author as 








ily, the Jugaxporaceae, whi 








ve 





pse to Hhodocybe, and 








Crepidotaceae, on the othe 





The Cortinariaceae, 
pm the point 














ions. 





re provid 





r found ina species 
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‘The genus Phyllotopsis differs in non-angular (from all sides), 
of the Rhodophyllaceae ; 
a bygrophanous tomentum 
are cither glabrous or non- 


allantoid spores from all plearotoid speci 
moreover, Phylolopsis is characterized | 
while the plenrotoid Rhkodophyllacea 
hygrophanous. 

(3) The genera Termitomyces and Rhodotus (Amanitaceae) differ 
from the Rkodophyllaceae in the distinctly divergent hyphae of the 
hymenophoral trama, the free lamellae, and the smooth, nonangnlar 
spores (in the case of Termitomyces), and the finely echinnlate, round 
spores (in the ease of the Rhodotus). 

(4) The genera Volvariella, Chamacota and Pluteus (Amanitaceac) 
differ in the stracture of the tr 
the species of the Rhodophyllaceac have subregular trama 
tendency to bilaterality but with ver hyphae, at 
least in certain parts of the hymer ides the lamel- 
lae are free in all these ra, the spores non-angular from all sides 
and in Volvariclla a volva is present, and in Chamqeota — an annu- 
lus, Both these velar organs ave abs | Rhodophyllacear, 

(5) The pink-spored species of the Agaricaceae have spores that are 
prnetate, or else smooth, re a completely nonangular wall 
which, if homogeneous, is 

(6) The « pink- » spo 
can be distinguished 
germ pore and muriea q 

Phylogeny : Ut is logical to assume that the genus Clitopilus ix the 
most primitive, considering the simpler configuration of the spores, 
the absence of eystidia, the small number of species, the scarcity of 
pigment, the ubiquitous habit of most of the species, and the affinity to 
Pleurotellus ani, to a lesser degree, Paxillus. Compare also comments 
made under the corresponding heading in the Crepidotaceae. 

















his invers 





















ent 














1 representati 





of the genus Psathyrelta 
in the Rhodophyllaceae by the presence of a 








KRY TO THE GENERA 


A. Spores not angular in frontal view and in pr 


yal nueven places show 


nt often rongh to warty. 






B, Spores smooth (except for cea 





x the presence 
. Clitopilus 





inal ribs) in profile or frontally. 





zh to warty (because of the wavy ontline of the wall) when 
seen in profile or frontall 136, Rhodocybe 

A. Spores angular in frontal view and in profile, never rongh and warty, 
rarely the majority of spores 
compare genns Clitopilopsis, p. 











either angular nor on 
3). 
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135. CLITOPILUS (Fr.) Quel. 





187: 





Champ. Jura Vosges, p. 83 








ype species : O. prunutus (Scop. ex Fr.) Quél. 


Syn. Agaricus trilas Mouceron Fr,, Syst. Mycol. 1: 193. 1821, 
Aguviens trilus Clitopilus Fr. Epierisis, p. 148. 1836; Monogr, 12279. 
1834. 
Heeajuga Kayo, Aun. Soc. Nat., Bot. VIL, 9: 389. 1889, 
Oetojuga ¥ 
Oreeita Batt. ex Karle, Ball, 
Pleuropur Roussel ex Marra, Ne Amn. 
F, Gray (1821). 






od, Lees ps 








Y. Bot. Gard. § : 430. 1909, 
IL. 10: 102, 1917, non (Pers. ex) 8. 











Characters; Pileus subglabi iceous, smooth or more rarely 
venose, not viseid or scarcely 11 to rather large, the margin 
initially frequently involute, the color here as in the whole earpo- 
phore usually very pallid, i.e. mostly white or whitish, more rarely 

or with a creamy ochraceous hue; epicutis consisting of 
mentous, hyaline, smooth thin hyphae (PL, XXVIU, 11); 
ely poroidl rather than limel- 











light gr 
repent, fil 
spore print pink : hymenophore y 
late, but normally lamellate in all sj lamellae decurrent (where 
there is a distinct, persistent sti dia normal, but rarely 13- 
spored, most frequently however 4-spored, and in most individuals 
at least some basidia 4-spored (PI. XXVIL, 10); eystidia none on the 
cheilocystidia also seareely diff 

abnormal basidia (¢ystidi- 











o)3 ba 











sides of the lamella 





1 large numbe 


however, there is ofte 
oles) whieh do not become individualized enough to be of taxonomic 
interest; hymenophoral trama consisting of a mediostratum of more 
ov less interwoven, subregularly arranged hyphae, with a generally 
ral stratum (or more correctly: hymenopo- 
differentiated from the mediostratuin, 
or volume of hyphae as they approach 


















axillar trend, and a lat 
dium) which is not sharply 
differing by the gradually 
the sublymeniam; hyp 
interwoven away fro 
(PLIN; XXNVUL, 5 
microscope, with 5-10 longitudinal ridges 
between each of the two of the flattened stripes (« facettes ») ranning: 
woth, without germ pore 
and without callus, with rather thin and very easily collapsing walls, 
1, ellipsoid-fasoid, 
I nor psendoamyloid ; stipe 









te looser ediostra nd more 
th 
) hyaline to usnally pale stramineous under the 





spores 











, or angles at the borderline 








along the sides of the otherwise 
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< less distinetly angular, ove 
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asymmetric (heterotropic): neither amy 
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bsent, if present, often short and inconspicuons or not 





present or a 
persistent at maturity : often arising from a mat of mycelium, or a 
yelutinous basal mye dorrhiza, without veil ; odor 
: taste mild or bitter; tramal hyp! 
arranged bee slight gelatiniz: 
in the boletes: consequently, the context remarkably s 
without chump conneetions (Pl. XNVII, 11 
rious dead and living plant material, on dead 
often in lawns and open woot 





lium, without ps 





re rather loosely 


the entire t 





often farinaceon 
use of 






ion o 





Q 
tenders 
nonamyloid. On 
insects, sand and humus, mo: 
nd more often ou wood, but also on such substrate 
homothallic according to Kiihner 
k orm 









sex, ete. 








on the ground 






as dung, antesite, ete.). AL specie: 
& Vandeulries. Chemical r 
Developement of the carpophores : Unknown, 


ions we 





Area : Cosmopolit 
Limits: The genns Clitopilus is easy to ve 
takes the tronble of checking on the peculiarly shi 
luck of chimp connections, and the sericeons entis on the pile 
venus except Rhodocyhe, and there most species 
y bitter. Tt is less close to Mhodophyllus Int has 





1 
gnize for anyone who 








(1 spores, the 
is. It 








is close to no othe 
or very 








are colore 


spores which are never angular when seen in profile or in frontal 








view. R. candidissimus which is similar in habit to some of the strong. 
ly pleurotoid, small Clitopili, difters by the pecnliar spores and the 


ions. 





presence of chanp conne 

Fayod originally distingnished two gener 
and the combination of both thes single one produced 
the modern genus Clitopilus. The author separated Hexajuga, trom 
Octojuga, just as Fayod did, until, in 1942, he found that there are 
species intermediate between the two genera, and consequently no 
sharp dividing line ean be discovered. He then joined Josserand 





Octojnga, and Hexajnga, 

















who, somewhat earlier, had indicated the same opinion. 


< recently been studied 





State of knowledge : The genus Clitopilux 
by two anthors independently, neither knowing of the other's work 
Decanse of the war conditions. Consequently, the general state ot 
knowledge is comparatively satisfactory. We know now twelve species 









in this genus. 

Practical importance : Some of the larger forms are often eaten. 
Clitopilus prunulus, though bitter form pmeties encountered, 
an, as a rule be considered as one of the best edible mushrooms 
None of the Clitopili can be considered mycorrhizal on the basis of 
Known facts or field observations. The wood-destroying qualities of 
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some species are practically negligible. ©. Passeckerianus is a weed 
fangus in white mushrooms cellars, bat hardly damaging. 


SPECIES 





Sect. 1. PRUNULI (Quél. 1886) Sing. (1946). Carpophores me- 
dium sized to rather large, distinctly and persistently stipitate ; 
spores with mostly 6 reinforced longitudinal Spal 10-14 » long. 

‘Type species: C. prunulus (Scop. ex Fr. 

C. prunulus (Scop. ex Fr.) Quél. [Paxillus, Quél. 1886; Hex 
Fayod; Rhodosporus, Schréter; Plearopus, Mu iopsis, Lange; 
Clitopilus orcellus (Ball. ex Fr.) Quél,; Pleuropus obesus Murr,| with 
a bitter-tasting variety. 

Sect. 2, SCYPHOIDES Sing. (1946). Carpophores rather small, 
scarcely medium sized, or else spores smaller than 10 in length ; 
constantly and distinctly stipit 

Type species : C. seyphoides (Ir. Sing. (var. typicus f. typicus), 

C. Giovanellae (Bres.) Sing. (Omphalia, Bres.); @. scyphoides (Kr. 
sensu Lundell & Nannfeldt) Sing. Omphalia, Qu cus mutilus 
Fr.; Pleurotus, Gillet; Clitopilus submicropus Rick ; Omphalina 
floridana Murr.; Plenropus minimus Murr. ; Clitopilus onuphaifor mis 
Josserand; Agaricus cretatus Berk. & Br.; Clitopilus, 8: Clito- 








juga, 




































pilopsis, R. Maire; Clitopilus eretaceus R. Maire); this species con- 
sists of of varieties (see Farlowia 4557. 1946), includ 
ing one from India, thus far unpublished ; C. orcelloides Pat. & De- 
mange; C.crispus Pat.; C. pusillimus (Speg.) Sing. (Omphalia, Speg.)- 





Note: Jusserand differentiates between the pleurotoid and the 
omphalioid form of what is here called @. seyphoides. In his opinion, 
Agaricus mutilus must be considered white-spored, a deduction that 
is not forceful at all; also Agaricus seyphoides is, in opposition to the 
Scandinavian tradition, considered as doubtful, and excluded from 
Clitopilus. Tn Josserand’s scheme, our C. scyphoides in the wider sense 
would therefore be replaced by the following two binomials: C. ereta- 
tus (Berk, & Br.) S: dC. submicropus Riek (which has the 
priority over C. omphaliformis Josserand). 

Sect. 3, PLEUROTELLOIDES Sing. (1943). Stipe inconstant, or 
not persistent, or rudimentary, or completely lacking. 

Type species : ©. pleurotelloides (Kiiluver) Josserand. 

C. venososuleatus Sing.; C. septicoides (Heun.) Sing. {Pleurotus, 
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Henn.; Clitopilus plenrotelloides (Kiihner) Josserand; Octojuga, 
Kiihner; Octojuga Fayodi Konr. & Maubl.; Geopetalum  viticola 
Murr; Pleurotus, Coker; Crepidotus subversutus Peck apud Reid, 
nom. nud. ; Pleurotus pusillus Speg.; Pleurotus Romellianus Pilat] ; C. 
Passeckerianus (Pilit) Sing. (Pleurotus, Pilit ; Plenrotellus, Konr. & 
Manbl.; Octojuga, Sing. 1942); C. pinsitus (r.) Josserand sensu 
Josserani; C. inerustatus Sing.; C. filifer (Speg.) Sing. (Pleurotus, 
Speg.); @. wrgentinus Sing. 








REY ToCTHE St 





orks 


1 to rather large, pilens 39-130 mm broad, fleshy, with 
the external appearance of a Clitoeybe, or Parillus inrolutus; spores with six 
tudinal furrows between six longitudinal folds or obtuse ridges, and 
thorefore tri-striate when . with (5)-6-(7) angles when seen from 
one end 5 (7) 10-14 long. Growing ou the ground. Temperate and subtropical 
zones of Enrope, Avia, North Afriea and North America, C. prunatun 
smaller, usally between 7 and 9 long, bat often ay 
small as 5.5 oF as long ay 115 y, with usnally 4 
than 6, most frequently 8, and often up to 10, Gro 





A, Carpophore medin 











Jon 














A. Carpophore or spore 








ber of angles 






and, or on 









various dead 

B. Stipe present, constantly persis 
C. On horse ma ushroom cellars; stipe very small, less than 
Simm long. 









stipe usually longer, or with hnth, 


lens ray. ©. Giovanetlac 





D, Pilens whit 

EK. Spores with scarcely projecting ridges or folds, merely 

Lie when seen from one end. C. seyphoides, C. pusillimun 

s with strongly (0.4 2) projecting longitudinal ridges 
ls. Indo-China. 

FP, Pileus fleshy, with crenate margin, C. evispus 

F. Pileus thin with smooth, eutire margin. C. orcelloides 

B, Stipe absent, of sparions, or disappearing with 

nore, in white mushroom cellars (astipitate forms of C. 








Spo 





or 











vr inconstant. 





G. On horse 





Pasweckerianns). 
G. On substrata other than manure. 
H. Pilens rugose-venose ; grow’ 

in tropical forest, Florida and south. 
H. Pilens smooth, or transparently striate. 
1. Piles white or whitish, not ei 
(, septicoides, 


on the wood of & 





ergreen trees 





cenososuteatus 





ons. 





2. aegenlinus, C. filifer 





1. Pilens cinereous from 





nerasting pigment, C. 





R. Maire 





136. RHODOCYBE 





Ball, Soc. Mycol. Fr. 40: 298. 1925, em. 


Type species : R, eaclata (Fr.) R. Maire. 

Characters : Habit collybioid, clitoeyboid, almost omphalioid, or 
tricholomatoid ; pilens colored or more rarely whitish; epicntis con- 
sisting of radially arranged hyphae which are strictly elongate and 
repent ; lamellae adnexed to decurrent, sometimes sinuate ; hymeno- 
phoral trama much the same as in Clitoptlus ; basidia normal, 4-spored 
rarely 1-2-3-spored; cheilocystidia not differentiated bnt pseu. 
ystidia of a special type (colored, non-lactiferous, not gloeo: 
tidial) numerous, rooting in the lateral stratum (hymnopodinm) or 
else continued by equally colored conducting elements that run 
parallel with the hyphae of the trama, or in other species without 
any sneh eystidia and conducting elements; spore print pink (to 
nearly fascous or gray t); spores hyaline to pale stramineous, rough- 
with moderately-thin walls, without germ pore or callus, non- 
amyloid, strongly angular when seen from one end (with the longi. 
tudinal axis vertical), and only a minority of spores showing a partial- 
outline when seen in profile, or frontally; stipe present, 
context ec mpless, nonamyloid hyphae. 
br 














mo 















wart 














Ty angula 

pentral, evelate : 

On the ground or on débris, 
Development of the carpophores : Unknown. 

pical zone of both hemispheres, per- 





sisting of e! 













Limits: The delimitation with Rhodophyllus and Clitopilus is as 
pointed out in the key (p. 603). The author prefers to include those 
of Lepista that have no clamp connections and (according to 








species 
Kiihner) binucleate spores. 
State of knowledge : The species of Khodocybe are rather well known. 
At present, we distinguish 12 species, and 2 subspecies. 
Practical importance : Some of the species of Rhodocybe ave edible, 
others are likely to be confused with edible ones, but cannot be nsed 








sinve they are very bitter. 





SPECIES 


Sect. 1. NITELLINAE (Sing. ut sect. Rhodopacilli, 1942) Sing. 
External appearance similar to that of a Hebeloma, Collybia, or Tri- 
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choloma. Pileus carneous-ferruginons, light falvous, brownish yellow, 
tan color, ete. Taste more often mild than bitter; pseudocystidia 
none. 

Type species: Rhodopazillus nitellinus (Fr.) Sing. (= Khodocyle 
nitellina). 

R. roseiavellanea (Murr.); Sing. (Pleurotus, Murr.); BR. truncata 
(Schaef. ex Fr.) Sing. (Hebeloma, Karst.) with its subspecies : ‘ypica, 
ssp. mauretanica (R. Maire) Sing. (Rhodopaxillus truncatus var. 
mauretanicns R. Maire) and ssp. subvermicularis (R. Maire) Sing. 
(Rhodopaxillus truncatus var. subvermicularis R. Maire) ; 2, alutacea 
Sing.; R. nuciolens (Murr.) Sing. (Melanolenca, Murr.) ; 2, nitellina 
(Fr,) Sing. (Collybia, Quél.; Rhodopaxillus, Sing. 1939); perhaps 
also R. Broadicayi (Murr.) Sing. (if clamp connections absent). 

Sect. 2. DECURRENTES (Konr. & Maubl. ut sectio Rhodopawilli, 
1924-37) Sing. External appearance like that of an Omphalina ov 
Clitocybe. Pileus whitish, , or fuliginous ; taste often very bitter, 
or moderately bitter; pseudocystidia none. 

Type species: Rhodopaxillus mundulux (Lasch) Konr. & Maubl. 
(= Rhodocybe mundula). 

R, mundula (Lasch) Sing. (Rhodopaxillus, Konr, & Maubl.); 2. 
popinalis (Fr. Sing. (Clitopilus, Gillet; Agaricus senilis Fr.; Aga- 
rieus Amarella Pers.); Kt. noveboracensis (Peck) Sing. (Clitopilus- 
Sace.); R. fallax (Quél.) Sing. (Omphalia, Quél.; Clitocybe, Sace. & 
Trotter); KR. himantiigena (Speg.) Sing.; probably also the species 
described by Ricken as « Clitocybe parilis (Fr.) > but this is possibly 
a species of the genus Clitopilopsis if the latter is aceepted. 

Sect. GENUINAE Sing. 1946 (Rhodocybe sensu originali). Fxter- 
nal appearance that of a small Tricholoma or Clitocybe ; pileus brown 
or pale gray. Taste mild; psendocystidia striking, colored, many of 
them projecting into the condueting system where the elements are 
also colored, not staining deep blue with 1°/, watery solution of 
cresyl blue. 

Type species : R. caelata (Fr.) R. Maire. 

R, caelata (Vr.) R. Maire; R. striatella Kiihner. 


























KEY TO THE SPECIES 


A. Pseudocystidia present and very striking because of the bright color. Europe 
and North America. 2. cactata and 
R, striatella 

A. Psendocystidia none. 
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iid ; context of the cortex of the 
lens never gray or fuscous- 


B. Stipe becoming hollow ; taste usually 











C. Lamellae broad ; stipe thi . boreal zones of the North- 

ern Hemisphere. R, nitellina 

C. Lamellae narrow ; stipe comparatively thick. Western North Aime- 

rica, R. nuciolens 

B. Stipe solid ; taste mild or bitter ; context of the stipe not cartilaginous 

pileus sometimes gray or fuscous-fuliginons, or white, or some other 

color; lamellae sinuate-subdectrrent or decurrent ; habit collybivid, eli- 
tocyboid, tricholomatoid, or omphalivid. 

D, Taste mild. 

E. Spores 8 u long or longer. Florida. R. voseiavellanea 

E. Spores 8 y long or shorte 

F. Pilens hygrophanous ; in tropical and subtropical forests 

(without conifers) in Flori R. alutacea 

F, Pileus non-hygrophanons or almost non-hygrophanous (sub- 

hygrophanons). 

G. In North Africa, sometimes on roots of Pinus halepensia. 

R. truncata ssp. mauretanica and 

ssp. subvermicluaris 

G. In South America on wood, needles, eyeads, ete. 
R. himantiigena 




















D. Taste bitter. 
H. Pileus rosy-isabelline-falvous or light flesh-color tawny (color 
of a Hebeloma). R, truncata (typica) 
H. Color different. 
1, Pilens 20-50 mm broad ; brownish gray, grayish-alutaceous, 
nitially convex, frequently umbonate, then infandibuliform; 








spores smaller than 6; lamellae dark browun-gray. In 
rope. 2. popinatis 
ated above (but 





meadows, mostly 

I. Pilens either smaller or larger than in 
often some carpophores falling within these limits), always 
paler than indicated above, and not combining all the charac- 
ters indicated above. In the wouds. 

J. Pileus umbilicate or narrowly depressed, more rarely 
umbonate, dingy white; lamellae white, both the center of 
the pilens and the lamellae becoming gray on drying and 
sometimes also on injury : pilens 27-57 mm broad ; odor 
of Collybia dryophila ; base with strong coarse mycelial 
tomentum ; spores short-ellipsoid, some smooth, some 
warty, most angular in end-view, 5.5-6.3 x 3.8-4.8 5 
KOH with surface of pileus red « Arabesque», then 
«Couldron » (M. & P.) eventually dull brown. Mostly 
among leaves in and near the woods. From Maine south 
to North Carolina and west to Michigan. 

R, noveboracensis: 
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J. Not combining all the characters indicated above. Spe- 
cies observed only in the eastern hemisphere. 

K, Pilens umbonate, 10-36 min broad; odor remini- 
scent of Clitocybe inornata; taste moderately bitterish. 
Europe, Caucasus, North Africa. R. fallax 

K, Pileus couvex and obtuse, becoming infandibuli- 
form, 30-701mm broad; odor farinaceons; taste 
extremely bitter, Europe, Caucasus, and Siberia. 

R. mundula 





137. RHODOPHYLLUS Quél. 
Enchiridion, p. 57. 1886. 
Type species : R. lividus (Bull. ex Fr.) Quél. 


‘Syn. Aeurtis Fr,, Summa Feg. Sean, p. 387. 1849 
Entoloma (\'r.) Quél., Champ. Jura Fosges, p. 116. 1872-73. 
Agaricus tribas Entoloma, Epiorisis, p. 143. 1836-38, 
Nolanea (Ir) Quél., t. 0. p. 122. 
Agaricus tribas Nolanea Hr., Syst. Mycol. 1: 204, 1821, 
Leptonia (Pr.) Quél., te. p. 121. 
Agaricus tribus Leptonia Fr., Syst. Mycol. 1: 201. 1821, 
Kevilia (H'r.) Quéi., be 6. p. 123. 
Agaricus tribus Eccilia Pr., Syst. Mycol. 1: 207. 1821. 





"* ‘Tho nomenclatorial situation is most confused as regards the genus Khodo- 
phyllus, The genus Acurtis is undoubtedly based ou the earpophoroids of Rhodo- 
phyltus abortivus (Peck) Sing. ‘The author's own type studies reveal that type mate- 
rial preserved at the Farlow Herbarium, also seen and commented on by Burt 
(Ann, Missouri Bot. Gard. 7: 68. 1922) is not a clavariaceous fangus but a sterile 
carpophoroid, and since the carpophorvid of 2. aborticus is unique in the United 
States, the type caunot be anything else. ‘There isa question as to whether the 
original diagnosis by Schweinitz was based on this exclusively, Schweinitz’s 
description is so inadequate, and contains so strange data («clavis compressis, 
coutortis;... magnitadine capitis humaui. Quandoque pulvere albo detergibili 
tegitur ») that ove is tempted to think that Schweinitz included observations on 
other fungi. However, since the type does uot contain other fungi, Art. 64 of 
the International Rales does not apply. Since the carpophoroids of this species 
(Pl. VI) are not necessarily monstrosities, the application of Art. 65 is also 
precarious. Since the carpophoroids are uot a phase of a pleomorphic life-cycle, 
the application of Art. 57 is out of the question. This means that legally Acurtis 
would be the correct name for all species of Rhodophyllas, and unless tho latter 
‘name is conserved, it will be replaced by Acurtis. 
PiThe question now is whether to propose Rhodophyllus or Entolona or Eevilia 
for conservation. The author has repeatedly expressed his opinion that Mhodo- 
phyllus should at least be conditionally conserved. If such a conditional conser- 
ion is legally improper, this procedure should be made legal, or else Rhodo- 
























vati 
phylius must be conserved unconditionally. 
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Clandopus (Fr.) Gillet, Champ., p. 426. 1876. 
Agaricus subgenus Claudopus, W. G. Smith, Clavis Agar., p. 17. 1870. 
Hyporrhodius Schroter in Cohn, Krypt.-Fl. Scklesiens, Pilze 1: 613. 1889, 
Latzinaea 0. Kuntze, Rev. Gen. Pl. 2: 857. 1891. 

Leptonielia Earle, Bull. N. ¥. Bot. Gard. 5: 424, 1909. 





Characters : Spores (PI. XT, 5-6) with moderately thick to rather 
thin, simple, nonamyloid wall, usually angular and then with angular 
outline from all sides, from the ends (with the longitudinal axis ver- 
tical) as well as in profile, or frontally, pink in print («rose beige 
2+» to «blush», or Plate 12, D 8 of Maerz & Paul) ; basidia normal 
or with carminophilous granulosity (according to Kiihner), rather 
rarely 2-spored, but definite 2-spored races are in existence ; eystidia 
absent or present, either only on or near the edges of the lamellae, 
or on the sides as well as on the edges ; hymenophore lamellate in all 
regular in the mediostratum, 








normal forms; hymenophoral tram 
irregular and denser in an outer layer (hymenopodium) ; subhymeninm, 
consisting of very short elements; habit pleurotoid, mycenoid, colly- 
bioid, omphalioid, clitocyboid, or tricholomatoid ; lamellae never quite 
free as in the Amanitaceae; hyphae nonamyloid, with or without 
clamp connections, sometimes intermixed with laticiferous hyphae; 
latex present in one species. On varions substrata, even on earpophores 
of Agaricales and Aphyllophorales, also in deep moss, on cortex and 
wood, dead leaves, ete., most frequently on the soil. 

Development of the carpophores: Gymnocarpous in the species 
studied by Douglas and Blizzard. 

Area: Cosmopolitan, but most of the single species occupying 
very definite areas, and even some of the sections predominantly 
either temperate or tropical, ete. 

Limits : The delimitation of the genus is quite obvious when the 
characters indicated in the key, p. 603, are carefully studied, Only 
two minor questions are interesting in this particular connection. 
‘hese are : 

(1) The delimitation of the forms of Rhodophyllus with non-angular 
spores {rom the genera of other families, sharing some essential 
characters with them. In the first place, these non-angular spores 
are very rare in Rhodophyllus, and where they occur, they often 
reyeal themselves by depositing spore prints containing at least 
some angular spores. But even if they donot contain any angular 
spores, they can be distinguished from other genera with pink spore 
print, if care is taken not to make any determinations with a sche- 
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matic state of mind. This means that any species with pink spore 
print that is isolated in the group where it would key out because 
of non-angular spores, should be judged by other, secondary charac- 
ters, such as the presence or absence of clamp connections, the 
diameter and firmness of the wall of the spores, ete. The Rhodophylli 
have a rather characteristic stramineous, moderately thick spore 
wall that is not known in many of the other pink spored groups. The 
Amanitaceae are immediately excluded because of the structure of 
their hymenophoral trama. The Tricholomataceae with pink spores 
have clamp connections more often than not, whereas the smooth- 
spored Rhodophylli rarely have clamp connections, ‘The species still 
not recognizable, if all these data are taken into consideration, are 
surely theoretical because the author does not know any such case. 
If it should come up during future taxonomic work, other secondary 
characters, not agreeing with the genus where they would key out 
in formal determination, will be pointed out. In all cases, the affinity 
with some of the typically angular-spored forms will decide the issue 
in favor of Rhodophyllus for all experienced taxonomists. 

(2) @he position of « Pleurotus » candidissimus. This is a very 
peculiar small pleurotoid fangus, remarkable for its small, modera- 
tely strongly angular spores, and its clamp connections. ‘The author 
believes that at the present time there is no better place for this 
fungus than the genus Rhodophyllus, subgenus Eccilia. 

State of knowledge: Nearly 600 species have been described by 
the various authors in a more or less complete way. Out of this total, 
the author recognizes now 106 species which according to the data 
available are known well enough to be inserted in Romagnesi’s 
classification of the genus. The author has attempted to follow 
Romagnesi as closely as possible since his papers are the only modern 
treatments available. Romagnesi published two important papers, 
aside from several smaller ones, on the Rhodophylli of Burope and 
Africa *, These papers represent a remarkable progress in our 
knowledge ot the Rkodophylli, and, as far as the spore characters 
are concerned, as well as in the evaluation of the characters based 
on the habit (and borrowed from the classification of the white- 
Spored agarics as introduced by Fries), it is based on a new and very 





























“ Romaanust, H., Essai d’un sectionnement du genre Rhodophyllus. Bull. Soe. 
Myc. Fr. §3 : 319. 1937; and id., Prodrome a une flote mycologique de Madagascar 
I. Les Rhodophyttus de Madagascar. Paris 1941. 
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interesting approach. There are merely a few minor questions con- 
cerning the application of the rales of nomenclature where the author 
was unable to accept Romagnesi’s results. As for the Rhodophyllus 
flora of such regions as Asia and America, Australia or West Africa, 
there is still a wide field for carefal comparative and analytical type 
studies. There is no lack of validly published binomials, and many 
of them are backed up by type specimens in good condition. This is 
especially true for the species from North America, partly also South 
America, West Africa, and tropical Asia. 

It also appears, according to the limited experience of the author, 
that a list of all those species possessing clamp connections, and 
another one containing those lacking them, would be an interesting 
check on the present classification, The same is true for the carmi- 
nophilous granulosity of the basidia (Lyophyllum-basidia) which 
s said to oceur in Rhodophyllus. If one or both of these characters 
would prove to be correlated with those stressed by Romagnesi’s 
classification, it would enormously strengthen the latter and sim- 
plify the large task of classifying hundreds of species which are thus 
wr incompletely known. ‘Che author has notes on species which are 
constantly provided with clamp connections and others that never 
have any, but the material concerned is too limited in number to be 
of any value on a larger scale. The author’s notes show that certain 
species react very strongly with monomethylparamidophenol (e. gr. 
R. abortivus) whereas others give a rather weak reaction. This re- 
agent may be useful for the identification of certain species in the field, 
oras an additional taxonomic character. Only systematic studies 
on these problems will show whether they have possibilities for the 
systematist. 

Practical importance: Some species are edible. A few are even 
sold in the markets of Europe and Asia. For every good edible 
species, there seems to be one poisonous species of Rhodophyllus. 
Among them, 2. sinuatus is the only truly dangerous species. Other 
weakly poisonous species scem to be limited to the group of R- 
rhodopolius. 

The genus Rhodophyllus is probably not represented among the 
typical selective mycorrhizal fungi, or at least this is the impression 
of a field observer, and no conclusive evidence to the contrary has 
been offered by experimental workers. 




































R. Sincer, The « Agaricales » (Rhodophyllaceae) 615 


SPECIES 


Note: In the second paper cited above, Romagnesi changed his 
original classification to a considerable extent, and the author 
published an outline of his own classification (essentially based on 
correspondence between him and Romagnesi) in 1942 and 1943. 
The following classification is a synthesis between these three clas- 
sifications proposed thus far. They are all in Romagnesi’s spirit, and 
coincide most closely with his latest paper — safe for a few excep- 
tions which are pointed out in foot notes below. 


I. SERIES OF SUBGENERA WITH SYMMETRICAL SPORES (PL. XI, 6) 


Subgenus I. Eccilia (Fr.) Quél. (1886) em. Sing. (1942) (Agaricus, 
trib, Eecilia Fr, 1821) *°, Pileus depressed, rarely umbonate-papillate 
and then lamellae at least subdecurrent; stipe either fragile and 
subcartilaginons, or rather soft, fleshy, and then often eccentric or 
strongly reduced ; small fungi, usually with thin context. 

‘Type species: Agaricus (Kecilia) parkensis Fr. (Rhodophyllus par- 
kensis), 

Sect. 1, TRIGONOPHYLLI Romagnesi (1938). « Typical habit 
of Hecilia; pileus more or less depressed in the center, dull colored, 
brown, blackish brown, etc... Stipe slender, mostly elongate; size 





This subgenus combines the primitive groups of the series with symmetric 
spores, distributed, in Romagnesi’s last paper (1941), among the subgenera Lep- 
tonia and frydropilus. ‘The anthor does not think that this reorganization of 
groups alters uch in Romagnesi’s general scheme. Unfortunately for the author's 
parpose of keeping as closely to Romagnesi’s nomenclature as is consistent with 
the author’s own views and with the strict compliance with the International 
Rules of Nomenclature, the sections nsed by Romagnesi are not accompanied by 
Latin deseriptio: Sinee the author had no knowledge of Romagnesi’s second 
paper when publishing his tentative outline of classification in 1942-43, Romag- 
nesi’s names could not be anticipated. Besides, the absence of indications regard- 
ing the type species of the various subdivisions proposed by Romagnesi, often 
makes it difficult to apply the scheme of typification published by Singer & Smith 
(Mycologia 38 : 249-299. 1946) to these units. These are the reasons behind some 
minor changes, ¢. gr. the nomen novam introduced to replace Romaguesi’s sub- 
genus Nolanea which is not that of Fries as defined by the lectotype adopted by 
Singer & Smith according to the general principles laid down in the intro- 
Auction to the paper of these authors. 
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small; general appearance slender. Lamellae distant, arcuate- 
decurrent and triangular. » Romagnesi. 

Type species: As in the subgenus. 

R. parkensis (Fr.) Quél. Probably some more species will be added 
in the future. 

Sect. 2. MINUTI Romagnesi (1938). Like the preceding section 
bat still smaller (never larger than 10 mm), whitish with deep color- 
ed papilla and transparent striae; stipe filiform, not always as 
typically Eecilia-like in habit as the Trigonophylli. 

Type species: R, minutus (Karst.) Lange. 

R. minutus (Karst.) Lange; R. rhodocyliz (Lasch) Quél., and two 
species indicated by Romagnesi from tropical Africa: R. granulatus 
Romagnesi and KR. punctatulus Romagnesi. 

Sect. 3. UNDATI Romagnesi (1938). « Habit of Clitopilus or 
Olaudopus (i.e. clitovyboid or pleurotoid), [those species with central 
or subcentral stipe) having rather fleshy carpophores and unicolorous 
and dull (grayish, brownish) pigm ion [if pigmented at all]. 
Stipe short, or even none, or lateral. Covering layer finely silky. 
Lamellae close, in general deeply decurrent, concolorous.» Romagn: 

‘Type species : R. undatus (Vr.) Quél. 

Subsection A. Stipe central or subcentral : R, undatus (Fr.) Quél; 
R, tortilis Romagnesi; R. Blandfordii (Henn.) Sing. (Lecilia, Henn.). 

Subsection B, "* This is the old genus, subgenus, or section Olau- 
dopus with strongly reduced stipe and medium sized to large spores. 
It includes the following species : 2. depluens (Pers.) Quél. R. byssi- 
sedus (Pers. ex Fr.) Quél.; R. lazulinellus Sing. (Pleurotus lazu- 
linus Speg.); Rhodophyllus eyaneus (Marr.) Sing. 

Subsection ©. ‘This is characterized by the extremely small 
spores "*", 

‘Lhe only species known is R. candidissimus (Berk. & Curt.) Sing. 
(Pleurotus, Sace. ; Pleurotellus, Konr. & Manbl.). 

Sect. 4. CANDIDI (Romagnesi 1938 ut subsectio) Romagnesi 
(1941). Pileus and stipe pure white; stipe always well developed; 
otherwise much like the preceding sections. 
































1% Pature classifications may raise this subsection to an antonomous section 
characterized by pleurotoid habit, white gray or blue color, absence of carmi- 
nophilous granulation in the basidia, and presence of clamp connections in all 
hyphae. 

4° ‘This subsection may also bo expected to be raised to the status ofa section 
in future classifications of the genus. 
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‘Type species: R. sericellus (Bull. ex Fr.) Quél. sensu Boudier. 

RK, sericellus (Bull, ex Fr.) Quél. sensu Boudier; 22. earncoalbus 
(With. ex Fr.) Quél.; R, truncatus Romagnesi; K. albeltus Roma- 
gnesi; 2. subsericellus Pat. (R. platypus Romagnesi) ; perhaps R. stylo- 
phorus (Berk. & Br.) Romagnesi (I. cuspidatus Pat. non al.). 

Subgenus I. Romagnesia Sing. (1943). Pileus either not depressed, 
ov if it is depressed at maturity, the context is thick and fleshy and 
the stipe is also thick and firm; pigments of a dull (brown, gray, 
olive-fuscous) color, never bright colored. 

Type species: R. elypeatus (L. ex Fr.) Quél, 

Seet. 5. POLITI (Romagne: Sut subsectio) Sing. (1943), 
Lamellae rather strongly decurrent, 

Type species : R. politus (Kr.) Quél. 

R, politus (r.) Quél.; &. Woodianus (Peck) Romagnesi; 2. abor- 
tious (Berk. & Curt.) Sing. (Clitopilu: .); Re albogriseus (Peck) 
Sing. (Clitopilus, ete. 

Note : It seems that many species of the genus iene as inter- 
preted by Murrill 1, ¢. will probably enter thi . This section 
is transient between the preceding subgenus and he subgenus o- 
magnesia. 

Sect. 6. RHODOPOLII (Fr. 1821 ut subtrib.) Romagnesi (1947). 
Lamellae not decnrrent ; habit usually more or less tricholomatoid. 

Type species : R. rhodopolius (Fr.) Quél. 

R, ameides (Berk. & Br.) Quél.; K. nidorosus (Fr.) Quél.; BR. rho- 
dopolins (Fr.) Quél. BR. psendoexcentricus Romagnesi; R. turbidus 
(Fe.) Quél.; R. vetulus Romagnesi; also possibly R. costatus (Fr.) 
Quél.; R. elaphinus (Fr.) Quél.; R. majalis (Fr.) Quél.; KR. radiatus 
Lange; 2, Cordae (Karst.) Lange; also many American species, 
among others R. strictior (Peck) Sing. |Entoloma strictius (Peck) 
Sace.]: R. Grayanus (Peck) Sing, [Entoloma (Peck) Sace.|; R. Westit 
(Murr.) Sing. (Entoloma Westii Marr.). 

Subgenus IT. Parandlanea Sing. n. n. (Nolanea sensu Romagnesi 
1941). Pileus conical, often papillate, non-hygrophanou fibril- 
lose-squamulose as in Inocybe, or with a palisadie cuticle, or with 
bright (blue, green, e' pigment ; spore wall remarkably thiek; 
lamellae subfree to sinuate. Mostly tropical. 

Type species : R. psittacinus Romagnesi. 

Sect. 7, VERSATILES Romagnesi (1938, nom. nud.; 1941). 
«Pileus conical or campanulate fibrillose or even squamulose, rarely 
subglabrous, non-hygrophanous ; lamellae rarely adnate, mostly free 
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or ventricose, Almost always with pleurocystidia... External appear- 
ance of Inocybe. > « Incrusting pigment present.» Romagnesi. 

Type species : R. versatilis (Fr. sensu Ricken) Quél. 

R. versatilis (Fr. sensu Ricken) Quél.; R. araneoxus Quél. ; 

Sect. 8. INOCEPHALI Romagnesi (1947). African species simi- 
lar to sect. 7 but with vacuolar pigmentation. 

‘Type species : R. inocephalus Romagnesi. 

P. Peckianus (Burt in Peck) Romagnesi sensu Romagnesi (from 
Madagascar) ; R. inocephalus Romagnesi; R. coprinoides Romugnesi; 
AK. hirtellus Romagnesi ; R. Heimii Romagne: 

Sect. 9. LAETI Romagnesi (1941). «Habit of Nolanea, Pileus 
conical, often papillate, generally finely silky-fibrillose, non-hygro- 
phanous, always of agreeable and light colors (yellowish, tawny, pink, 
ete,). Stipe rather slender, often striate but not canaliculate. Lamel- 
lae adnate-decurrent or subfree, of light color; cheilocystidia fre- 
quent.» Romagnesi. 

Type species : R. camaroensis (Bres.) Romagnesi. 

R, kamerunensis (Bres.) * Sing. (Nolanea, Bres.); 2. rhodellus 
Romagnesi; K. phleboides Romagnesi; possibly R. rhodurus (Gilbert) 
Romagnesi; R. icterinus (Br.) Quél.: R. Bigeardii (Barbier) Romag- 
nesi; Z. campanulatus Romagnesi; . nigropapillatus Romagnesi. 

Sect. 10, PSITTACINI Romagnesi (1941). « Pileas conical, point- 
ed-acute, often papillate. Stipe robust, deeply channeled. Lamellae 
thick, free, ascendant, ventricose. Strongly colored blue, green, red, 
even inside, All hyphae strongly pigmented. Spores cubic. Clavate 
cheilocystidia frequently present. Context sometimes lactescent, and 
then with a ringlike thickening of the stipe. External appearance of 
a Hygrocybe of the section Conicae.» Romagnesi. 

Type species : R. psittacinus Romagnesi. 

R, psittacinus Romagnesi ; R. holocyaneus Romagnesi ; R. lactifluus 
Heim; R, cubixporus Pat. At the Farlow Herbarium is an unpublished 
species collected by D. H. Linder in British Guiana which belongs 
in this secti 

Sect. 11. CALLIDERMI Romagnesi (1941). Pileus conical, then 
repand-papillate, blue in the type species, Cuticle of palisade strac- 
ture, consisting of fusiform cells; hypodermium differentiated, con- 
sisting of loosely interwoven hyphae. 


























“© The original spelling is Nolanea kamerunensis Bres. (Bull. Soc. Myc. Fr. 6: 
xxxiv. 1890). The same spelling is on plate I. Hennings? Eocitia cameranensis 
mast be renamed, if transferred to Rhodophyllas. 
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R, callidermus Romagnesi. 

Subgenus LV. Leptonia (Fr) Quél. (1816), em. Romagnesi (1941). 
Pileus umbilicate, with more or less sqnamulose umbilicus, or, if 
glabrous, either non-hygrophanous, and then often with dull-colored 
pigment, or hygrophanous. Lamellae not deeply decurrent and not 
at the same time distant and adnate, at least if the pileus is fibril- 
lose. 

‘Type species : R. anatinus (Lasch) Quél. 

Sect, 12. SOLSTITIALES (Romagnesi ut subsectio) Sing. st. n. 
Pilens glabrous, non hygrophanous. 

‘Type species : R. solstitialis (Fr.) Quél. 

R. solstitialis (Fr.) Quél. sensu Ricken; R. Spkagnorum Romagnesi 
& Favre; R. subglaber Romagnesi; possibly also R. incertus Roma- 
gnesi. 

Sect. 13, FULIGINOSI (Romagnesi ut subsectio) Sing. st. n. 
Pileus usually squamulose or fibrillose, hygrophanous or non-hygro- 
phanous; pigment dull colored, dusky fuscous or gray; lamellae 
adnate, 

Type species : R. aethiops (Fr.) Quél. 

R, aethiops (Br.) Quél.; R. atromarginatus Rogmagnesi & Favre; 
R. pardinus Romagnesi; R. subsquamosus Romagnesi; KR. geminus 
Romagnesi. 

Sect. 134. Pileus strongly pilose (PI. XV, 3) as in Orinipellis; R. 
squanifolius (Murr.) Sing. (Crinipellis, Murr.). 

Sect. 14, LEPTONIARII Romagnesi (1938), em. Pilens squamu- 
lose, non-hygrophanous, pigments bright. 

‘Type species : R. serrulatus (Pers. ex Fr.) Quél. 

R, serrulatus (Pers. ex Fr.) Quél.; R. griseocyaneus (Fr.) Quél.; R. 
asprellus (Fr.) Quél.; R. catalaunicus (Sing.) Romagnesi; R, Queletii 
(Boudier) Quél.; R. infundibularis Romagnesi; R. hypoglaucus Ro- 
magnesi; R. iodes Pat.; R. atroviolaceus Romagnesi; obviously also 
R. anatinus (Lusch) Quél. and R. placidus (Fr.) Quél. 

Seet. 15. FRAGILES Romagnesi (1938). Pileus bygrophanous ; 
either green or yellow. 

Type species : R. euchlorus (Lasch) Quél. 

R. euchlorus (Lasch) Quél.; R. Whiteae (Murr.) Heim & Romagnesi; 
R. formosus (Fr.) Quél. 
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II, SERIES OF SUBGENERA WITH ASYMMETRICAL SPORES 





Subgenus V. Paraleptonia Romagnesi (1941). Pilens glabrous or 
silky with inyolute margin, infundibuliform, depressed or umbilicate. 
Lamellae decurrent ov adnate. 

Type species : R. sarcitus (Fr.) Quél. 

Sect. 16, SARCITI Romagnesi (1941). «Habit of Leptonia or 
Clitopilus, Colors dusky or dark, gray, brown, ete. Lamellae de: 
current or adnate, mostly gr: 

Type species : It. sarcitus (Br.) Quél. 

R. sarcitus (Ev.) Quél. 

Sect. 17, CANCRINI Romagnesi (1938). « Habit of Kecilia (or 
Nolanca), Pilens pure white or pale yellowish, non-hygropbanous, 
more or less strongly fibrillose-silky. Lamellae initially white. » Ro- 
magnesi. 

Type species : R, cancrinus (Br.) Quél. 

R, cancrinus (Fr.) Quél.; BR. rhodanthes Romagne: 
Re, pleopodius (Bull. ex Fr.) Quel. 

Sect. 18, OLORINI Romagnesi (1941). « Habit of Clitopilus or 
Heeilia, Pileus depressed to infundibuliform, glabrous or silky, Color 
white or yellowish, » Romagnesi. 

Type species : R. olorinus Romagnesi & Favre. 

R. olorinus Romaguesi & Favre; R. pallens (R. Mai 
gnesi (1). 

Subgenus VI. Nolanea (Fr.) Romagnesi sensn Singer (1942), Pi- 
leus non-viseid, non-fibrillose and naked, conical, campanulate or 
convex, often umbonate. Lamellae subfree or sinuate-adnexed, often 
ascendant or yentricose. Pigment of dull dusky shades, gray, fus- 
cous, etc., or else yellow to orange. Stipe rather thin, very fragile or 
subcartilaginons to waxy. Pileus usually also thin and fragile. 

Type species : Nolanea pascua (L. ex Fr.) Quél. "', 

Sect. 19. PASCUI Romagnesi (1938). « Typical Nolanca habit. 
Pileus conic or campanulate, sometimes eventually expanded, not 











vish, » Romagnesi. 
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"This species has been split into several species by Romagnesi. Whether a 
lectotype is selected for it, or not (whereby it may become a nomen ambignum). 
it must be assumed that it belongs entirely in this subgenus, also according to 
Romagnesi who named a section within this same subgenus after Nolanea pascua: 
section Pasewi Romagnesi, the type of which mast be 2. pascuws in the sense of 
Romagnesi whatever that may be. 
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depressed, hygrophanons, becoming pallid and silky on drying, 
brown or somewhat tawny, rarely with brighter colors, whitish, ete. 
Stipe thin, cartilaginous, subconcolorous or whitish, longitudinally 
striate. Lamella ndant, subtree, 

Type species : R. pascnus (Ls. ex Fr.) Quél. sensu Lange (sensu Ro- 
magnesi p. p. 1.)s 

Subsection Staurospori Romagnesi (1938). Spores prismatic, 

‘Type species : Kt. staurosporus (Bres.) Lange. 

R, staurosporus (Bres.) Lange; R. eylophilus Lange. 

Subsection Mammosi Romagnesi (1935). Spores asymmetric: 





> 














simple, or complex. 

Type species : Kt. hirtipes (Schum. ex Fr.) Lange. 

R. hirtipes (Schum, ex Fr.) Lange; EK, mammosus (Fr.) Quél.; ht. 
elandestinus (Kr.) Quél. (sensu Bres,); 2. metalis, Romagnesi; proba- 
bly also 2. cocles (I'v. sensu Ricken) Quél. 

‘Subsection 3. As a third subsection one may temporarily add here 
the group of bright colored species (with yellow to orange-re 
ment) such as Kt. Murraii (Berk. . [Entoloma 
tum (Peck) Sace.]; K. salmoneus (Pe toloma, 8 

Sect. 20, SPHAEROSPORI Ro 8). « Habit of Nole- 
nea or of the Nolanea-like Entolomas. Pileus campanulate or convex, 
hygrophanons, of dark colors. Stipe slender and concolorous. Lamel- 
lae grayish, of dirty pinkish brown color when mature, Often inha- 
biting marshes and bogs. » Rom 

‘Type species : R. sericeus (Bull, ex Fr.) Quél. 

R. sericeus (Bull. ex BF.) Quél.; 2. proletarius (F'r.) Quél. (sensu 
Ricken); Kt. paludosus (Vel.) Romagnesi; perhaps R. junceus (Fv.) 
Qué. 

Subgenus VIT. Entoloma (1'r.) Ron 
lose-fibrillose, or viscid, or at least with an epienticular layer consist- 
ing of filamentous hyphae as in the viscid species. Pigment bright 
colored, violet, blue, green, ete., or black, or if not distinctly so 
colored, either the pileus and the stipe deep brown, or almost no 
pigment is present in the carpophores, or the habit is truly tricholo- 
matoid. Cystidia on the sides of the lamellae none. Stipe thin, or 
thiek and fleshy. Pileus thin and fragile, or thick and comparatively 
firm. 

‘Type species : R. lividus (Bull. ex Fr.) Quél. 

Sect. 21. LUCTUARII Romagnesi (1938). « Habit of Nolanea 
or Entoloma, Pileus and stipe of dark colors, bister brown or black- 



































agnesi. 








nesi (1941). Pileus squamu- 







622 LILLOA XXII (1949) 


ish, mostly fibrillose or even squamalose, hygrophanous or non- 
hygrophanous. Lamellae gray or brown, not much pinkish tinge 
visible on the mature ones. Cheilocystidia frequently present.» 
« Pigment membranal or incrusting. » Romagnesi. 

‘Type species : R. Babingtonii (Blox.) Quél. 

Ht. Babingtonii (Blox.) Quél. ; 2. fumosellus (Winter) Lange ; perhaps 
also such species as It. subnigrellus Romagnesi; R. disthales (Peck) 
Romagnesi sensu Romagnesi; 2. tigrinetlus Romagnesi; R. leptohy- 
phes Romagnesi ; . rotula Romagnesi; R. elongatus Romagnesi. 

Sect. 22. LEPTONIDEI (Fr. 1836) em. Romagnesi (1947). As 
sect, 21 but pigment vacuolar. 

Type species : R, jubatus (Fr.) Quél. 

R, jubatas (Ky.) Quél.; R. porphyrophacus (Fr.) Quél.; R. inutilis 
(Britz,) Romagnesi. 

Sect. 23, EXCENTRICI Romagnesi (1938), em. (1941). Pileus 
light colored (white), not violet, green, ete. Lamellae white; cuticle 
composed of interwoven hyphae. 

KR. excentricus (Bres.) Romagnesi. 

Sect. 24, SPECULARIT Romagnesi (1941). «Pileus and stipe 
pure white, context seareely hygrophanous; cuticle not viscid but 
covered with an epientis of fine filamentous hyphae as‘in the viscid 
species (see following section). Cystidia none.» Romagnesi. 

R, speculus (Kr. Quél. 

Sect. 25. GENUINI '\' Fr. (1836) (Viseosi Romagnesi 1938). 
Pileus viscid, with an epicutis consisting of fine, filamentous hyphae 
which are more or less gelatinized, more or less erect or ascending, 
soft and thin-walled, very loosely interwoven. 

‘Type species : R, Uvidus (Bull. ex Fr.) Quél. (= R. sinuatus). 

R, sinuatus (Bull, ex Fr.) Sing. (Agaricus lividus Bull. ex Fr. non 
Pers, ex Schwein, Secr.; Rhodophyllus, Quél.); 2. prunuloides (Fr.) 
61; Kt. plebejus (Kalchbr.). Romagnesi; also perhaps some doubtful 
ios, ¢. gr. R. giganteus (Murr.) Sing. (Entoloma, Murr.). 

Sect. 26. NITIDI Romagnesi (1938). Pileus large or medium 
sized, fleshy, convex; pigment black, blue, violet, porphyry, green, 
i.e, colors either very deep or very bright; gelatinous epicutieular 
hyphae absent. 







































" It appears that the type of the genus or subgenus Enfoloma should also be 
the type of the section Genuini. ‘The section Leptonidei is based on A. jubatus as 
ed by Romagnesi since 1947. The section Nolanidei Fr. = Ciypruns Ro- 
is based on 4. elypeates. 
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R, nitidus Quél.; probably also belonging here: R. madidus (Fr.) 
Quél.; RK. caclestinus (Pr.) Quél.; k. Bloxamii (Berk.) Romagnesi; 
R, violaceus (Murr.) Sing. [Entoloma eyaneum (Peck.) Sace.]. 


KEY TO THE SPECIES 


‘The papers by Romagnesi and also Lange, Flora Agaricina Danica vol. 1 eon- 
tain analytical keys. ‘The anthor is not in a position to improve these keys, 


GENERA INCERTAE SEDIS 


Olitopilopsis R. Maire, Publ. Inst. Bot. Barcelona 3 (4): 82. 1937. 
(Hirneola Vel., Nov. Myc., p. 73, 1939, non Fr.). «Spore print rose 
color; spores smooth ; lamellae more often decurrent than ventricose- 
adnate, not free; gill trama regular (not inverse); differing from Cli- 
topilus in non-costate spores ». R. Maire. The type species is Clitopi- 
lopsis arthrocystis Kiihner & Maire which is anew name for Olitocybe 
wanthophylla Vel. (1920) from Czechoslovakia. In a recent paper, 
Kiihner (Bull. Soc. Myc. Pr, 62: 1-11. 1946) identifies C. arthrocystis 
with what he now calls Olitopilopsis hirneola (Fr.) Kiihn. but descri- 
bes the spore print as «@un gris bran en demi-masse » which is not 
in accord with Maire’s original description which was more precisely 
meant to accomodate, aside from @. arthrocystis such species as Cli- 
topilus togoensis Heim. These are of uncertain position, and the genus 
proposed by Maire must be accepted on the basis of the type concept, 
i.e. for any group of agaries that can be typified by 0. arthrocystis. 
Since the author thinks that it is quite possible to consider this 
species as merely asmooth-spored Khodophyllus ** and Kiihner claims 
that it is the representative of a genus ( Clitopilopsis) closely related to 
Rhodocybe and Clitopilus, there can at least be no doubt as to the 
unanimity of the authors considering the position of this form in what 
isherecalled the family Rhodophyllaceae (partly equalling tribus Oreel- 
lés of Kiiuner). Kiihner indicated that the spores are very slightly 
« facettées », i, e. angular in end-view. This would indicate a closer 














‘© This opinion quoted by R. Kithner 1. ¢. has not by any means been demon- 
strated to be inacceptable in spite of the fact that Kithner contents himself with 
the single phrase «ve que nous ne pouvons admettre », He confines himself to 
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relationship with Clitopitus. If this shape of the spores is disregarded 
because of its indistinct character, it is then a question whether the 
absence of roughness should be disregarded and the fungus be 
considered as Rhodocybe, or the absence of angalar outlines should 
be dismissed as unessential and the species be incorporated in Rho- 
dophyllus, All three genera are already so close that it is possible to 
argue in favor of combination into a single genus, Kiihner wants a 
genus Clitopilopsis recognized on the basis of the smoothness of the 
spores, Thus, instead of having three genera in the Rhodophyllaceae, 
Kiihner would admit nine genera (Clitopilus, Octojuga, Clitopilopsis, 
Rhodocybe, Entoloma, Leptonia, Nolanca, Eccilia, Claudopus), ov at 
least Clitopilus, Clitopilopsis, Rhodocybe and Rhodophyllus. Kiiliner 
also thinks that the genus Lepista is closely related with Olitopilop- 
sis, a view the author used to sbare with Kiihner formerly, but 
pers since then, has induced him to 
closer to Clitocybe than to Rhodocybe 












evidence quoted in various 
Aisagree now. Lepista is mi 
in the anthor’s opinion, 

The only fact that might substantiate the claim to generic auto- 
nomy for Clitopilopsis would be the existence of a correlated charac: 
ter distinguishing this genus from the other genera of the Rhodophyl- 
luceae, Then, on the basis of this cha rin addition to the 
smoothness of the spores, it might appear desirable or necessary to 
recognize Olitopilopsis. It is just possible that the exact color of the 
spore print or the study of the early development of the carpophores 
might provide such a character. Unless the color of the spore print 
in color chart terms and a detailed development study are available, 
Clitopilopsis cannot be recognized as an independant genus. 

As for more detailed desi ve data on Rhodophyllus (or Clitopi- 
lopsis) hirneolus, the reader is referred to type studies published by 
the anthor (Lloydia 5: 100. 1942), and Kiihner’s paper cited above. 























PAXILLACEAE KR. Maire, apud Maire, Dumée & Lutz 


Bull. Soe. Bot. Fr. 48: cexliii. 1901 (nom. und.) ; Recherches, p. 165. 1902 
(ut Paxillacées) ; Lotsy, Vortréige, p. 716. 1907. 


Type genus : Paxillus Fr. 

Characters: Pileus subtomentose to tomentose, sometimes viscid, 
small to large, the margin initially involute; hymenophore lamellose 
bat the lamellae frequently connected by anastomosing veins and 
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ridges, or the sides of the lamellae venose-rugose, more rarely the 
anastomoses broad and numerous and the hymenophore resembling 
that of Merulius, or else lamellae not intervenose but repeatedly 
forked ; lamellae usually rather narrow, brownish, light tan, yellow, 
or orange, decurrent if'a stipe is present; spore print from nearly 
white to «chamois » (Ridgway) or «oak » even « Coffee» or between 
« Alamo» and « Cocoa » (Maerz & Paul) (exact color unknown in Lin- 
deromyces); spores small to medium, smooth, or echinate, or ver- 
ruculose-tneven, ovoid, or ellipsoid, or globose, or ellipsoid-oblong ; 
eystidia present in one species of Pacillus ; coseinocystidia present 
in Linderomyces ; otherwise cystidia and psendocystidia absent on 
the sides of the lamellae ; hymenophoral trama more or less bilateral, 
i. o, either truly diverging in the lateral stratum, or with a regular 
mediostratum and a yery interwoven-intermixed, quite irregular 
lateral stratum which may diverge slightly near the edge of the 
lamellae ; stipe present orabsent, central, eccentric or lateral, without 
psendorrhiza ; hyphae with clamp connections (except for one unpub- 
lished species from Tierra del Fuego), intermixed with coscinoids 
in Linderomyces, all walls nonamyloid; veil present in Pawillus 
argentinus, otherwise absent; context usually strikingly soft and the 
hyphae somewhat subgelatinous in the trama of many species. 
On wood and on the earth, not forming my ‘hiza (at least no obli- 
gatory mycorrhiza connection observed). Chemical reagents, such as 
iron compounds, KOH, NH,OH, ete. usually provoking strong color 
reactions on the surface of the carpophores and on the context 
(except in the orange species with repeatedly forked lamellae). 
Limits : The Pazillaceae are close to the Boletaceae and the two 
preceding families. Their separation from the preceding families has 
been discussed there. As for the Boletaceae, the affinity is most 
obvious if the genus Gyrodon is compared with the genus Pasillus. 
Aside from the more individualized lamellae — even if they are 
connected by anastomoses —, the more involate margin of young 
specimens and the absence of trae mycorrhizal relationships with 
forest trees separate the Paxillaceae from the Boletaceae. There is 
also a slight but distinet difference in the chemical reactions of 
Gyrodon and Pazillus. The greenish-yellow color of the hymeno- 
phores in Gyrodon is indicative of its close affinity with the Boletaceac. 
‘There is also, in some species of Gyrodon, the blue discoloration 
eaused by autoxidation of the hymenophore and the flesh when 
broken. This reaction is, although not a constant feature of all the 
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species of Gyrodon, a character common to many species of the 
Boletaceae whereas in the Pazillaceae this blue discoloration is con- 
stantly absent. Instead, there is a brown discoloration in Pacillus 
involutus and perhaps also some other species of this family. Further- 
more, there appears to be a slight difference between the structure of 
the tube walls of Gyrodon and the trama of the lamellae in Pavillus, 
In the former, the mediostratum is somewhat denser and somewhat 
colored whereas the lateral stratum is distinctly divergent and 
hyaline in young material. In Pazillus panuoides, we find the lateral 
stratum, or as we would prefer to call this layer, the hymenopodium, 
strongly interwoven and not clearly diverging in all its parts in 
mature material. This layer looks so entirely different from the late- 
ral stratum of Gyrodon that it is possible to consider it as non-homo- 
logous. Instead, the homology is obviously with the hymenopodium 
of the Rhodophyllaceae (e. gr. the intermixed brown hymenopodiun 
of Rhodophyllus squamifolius), the Gomphidiaceae (e, gr. the inter: 
mixed-irregular hymenopodium of Gomphidius rutilus), ete. 

The Pavillaceac are also close to the Cortinariaceae, since Neopa- 
illus belongs in the Pazillaceae. This genus is inserted in the Paxil- 
laceae by virtue of its decurrent lamellae which give it the habit of a 
small Phylloporus rhodoxanthus, the ornamentation of the spores 
which is different from the type of ornamentation observed in the 
Cortinariaceae (Cortinarius, Gymnopilus, cte.), and the structure of 
the hymenophoral trama. 

‘The genus Hygrophoropsis has been considered as belonging to the 
Cantharellaceae, the Leptotaceae, the Tricholomataceae, and finally, it 
was transferred by the author to the Paxillaceae. This was done in 
view of the close affinity that the author (1946) was able to demoa- 
strate between Pavillus Qurtisii and Hygrophoropsis Tapinia. In fa 
there is now no difficulty in proving the tact that ygrophoropsis and 
Pavillus ave related. The difficulty consists in the delimitation of the 
Pavillaceae (Hygrophoropsis) rather than in the determination of the 
position of Hygrophoropsis. However, it can be stated that the repeat- 
edly forked lamellae, the soft consistency — reminiscent of the Bole- 
taceae and Gomphidiaceae as well as the Paxillaceae — and the non- 
amyloid spores represent a combination of correlated characters that 
imake this genus well separable from the Tricholomataccae. In ad- 
dition, the colors of the well known species of this genus are so charac 
teristic that they, in addition to the characters mentioned above, 
make this genus very distinctive. The other agaries with repeat- 
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edly forked lamellae and fleshy consistency (Russula eyanoxantha, 
one form of Leucopazillus albissimus, and Cantharellula umbonata) 
differ sharply from Hygrophoropsis because of the amyloid spores and 
yery dissimilar pigments. The Canthavellaceae are even more sharply 
separated from Hygrophoropsis since their basidia are stichic. The 
Leptotaceae are, in the opinion of the author, probably not true aga- 
rics, and if they were, they would under no cireumstances be consi- 
dered as related to Hygrophoropsis. Their habit is never clitocyboid, 
their consistency is never fleshy and bolete-like in softness, their 
margin is never involute, and their pigmentation is different in every 
regard. 

The Pavillaceae and the Gomphidiaceae are no doubt related, as 
may be expected of two lamellate families close to the Boletaceae and 
Strobilomycetaceae. Their tramal structure has some analogies. But 
Diologically, in spore color and spore size, in chemical characters, 
and, most important, in clamp connections, they are different. In 
many ways, the Gomphidiaceae are comparable with the Strobilomy- 
cetaceae while the Paxillaceae can be compared with the Boletaceae. 

Phylogeny: The ovigin of the Pawillaceae is rather difficult to 
determine. Lhe close affinity with the Boletaceae, Gyrodontoideac, 
would place them rather low in the group of families formerly desi- 
gnated as « Boletineae». It may therefore be allowed to assume the 
existence of a common ancester of the Pawillaceae and the primitive 
Boletaceae, perhaps a fungus similar to Gastroboletus Lohwag. Within 
the Pavillaceae, Hygrophoropsis shows most traces of primitive origin 
but it may also be a simplified form derived from the sect. Panuoides 
(less spore pigment, — less readiness to give color reactions with 
iron salts and alkali); Neopavillus and Linderomyces are both side 
branches with very peculiar trends of development, the latter pos- 
sessing a conductive system that is unique among the fungi, and 
Neopaxillus combining «boletoid » characters with echinate, ocher- 
brown spores whieh are reminiscent of the Cortinariaceae. In the 
Paxillaceae, there is also another trend of interest, one that is 
developed as much as in the Rhodophyllaceac : Some of the genera 
develop plenrotoid forms which — in contrast to the centrally stipi- 
tate forms — are icolous. This trend is strong in Clitopilus and 
not quite so strong but undeniable in Rhodophyllus, As for the Pazil- 
laceae, it is expressed in the section Panuoides of Paxillus, and in 
Hygrophoropsis Tapinia. 
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KEY TO TH 





GENERA 


‘A, Spore print at least «chamois» (Ridgway), or deeper brownish ; lamellae 
more or less anastomosing, at least in some parts of the hymenophore, or with 
transversal veins of ragose ridges on the sides of the lamellae, or if not 
tomosing or rugose at all, prodneing spores with rough or echinate wall ; che- 
mical reagents such as FeSO,, KOH, and NH,OH usnally reacting strongly 
with the surfaces and the context of the carpophores. 

B. Spores completely smooth ; lamellae more or less anastomosing ; cosci- 





noids either absent or indistinctive. 139, Pavillus 

B. Spores not smooth; lamellae not much anastomosing, or coscinoids 
present. 

C. Coscinoids present ; spores verrucose-rough ; ornamentation of type 

XII. Palacotropical genus. 140. Linderomyces 

C. Coscinoids none ; spores echinate ; ornamentation of type VI. Neo- 

tropical genus. ML, Neoparitlua 









A, Spore print almost white (somewhat cream ‘k layer ; individual 
spores under the microscope often with a slight yellowish reflex); lamellae 
little or not anastomosing but strongly forked, not-yenose on the sides ; chemi- 
cal color reactions weak of none ; spores always smooth. 138. Hygrophoropsie 


138. HYGROPHOROPSIS (Schrét. in Cohn) R. Maire apnd Martin-Sans 





L’ Empoisonnement, p. 99. 1921. 
‘Type species : H. aurantiaca (Wulfen ex Er.) R. Maire. 


Syn. Cantharellus subgenus Hygrophoropris Schriter apud Cohn, Krypt.-Fl. 
Schlesien, Pilze 1: 511. 1889. 


Merulins 8. P. Gray, Nat. Arr. Brit, Pl. 1: 636, 1821 (non Fr.). 





Characters: Pileus somewhat tomentose with involute margin 
when young; spore print pallid; hymenophore lamellate; lamellae 
decurrent, narrow, arenate, with somewhat obtuse edges and strong- 
ly, usually repeatedly forked; spores subhyaline or with a yellowish 
reflex, smooth, small to barely medium sized, with thin, simple, non- 
amyloid walls, subglobose, short-ellipsoid, ellipsoid, ellipsoid-oblong, 
oreylindric; basidia small and mostly 4-spored, normal in all regards ; 
eystidia absent; hymenophoral trama consisting of a mediostratum 
or trama proper where the hyphae are distinctly axillarly arranged, 
subparallel-subinterwoven, or subparallel, with often somewhat 
thickened walls, looser than in the outer layer, the latter —the 
hymenopodium in our terminology — denser, less regular to rather 
intermixed, at places subdivergent (near the edge — but this diver- 
gence is inconstant and not persistent); the mediostratum continued 
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above the interlamellar space as in the boletes; the subbymenium 
jittle differentiated from the hymenopodium (asin the Rkodophylla- 
ecae, Gomphidiaceae, ete.) ; stipe either central or lateral, or eccentric 
or absent; context fleshy-soft as in the boletes (Boletus); chemical 
reactions with FeSO,, KOH, and NH,OH not striking as far as color 
changes are concerned. All hyphae with clamp connections. On the 
ground, in deep moss, and on wood or sawdust. 

Development of the carpophores : Unknown. 

Area; One species in temperate regions of Europe, Asia, and 
North America, almost preferring the boreal part of the Northern 
Hemisphere, another species in Tropical Florida. 

Limits : These were discussed under the limits of the family Pawil- 
laceae, p. 626, 

State of knowledge : Two species are known in all essential details. 

Practical importance : None. H. aurantiaca was formerly believed 
to be poisonous but its edibility is now established. However, this 
fangus has no economic importance. 

















SPECIES 


A. aurantiaca (Wulfen ex Fr.) R. Maire apud Martin-Sans (Can- 
tharellus, Fr.; Merutius, Pers. ex S. F, Gray; Clitocybe, Studer) 
with var, nana Sing. ; H. Tapinia Sing. 











KEY TO THE SPECIES 


A. Habit clitocyboid, rarely somewhat pleurotoid ; spores 4.88 X 2.7-4.8 yp. 
From the boreal to the subtropieal zone. HH. aurantia 
A. Habit pleurotoid ; spores 3.3-4.8 x 2.5-3.3 a. Florida, H, Fapinia 








139. PAXILLUS Fr. 
Gen, Hymen., p. 8. 1836. 
‘Type species : P. involutus (Batseh ex Fr.) Fr. 


Syn. : Ruthea Opatowski, Comm, Botet., Wiegm. Arch, 2: 4. 1836 (proposed for 
rejection). 
Rhymovie Rabenh., Kryptogamenfiora 1: 453. 1844. 
Tapinia Karst., Hattse., Bide. Finl. Nat. Folk, 32: xxiii. 1879. 
Tapinclia Gilbert, Bolets, p. 67. 1931 
Plicaturella Mure., N. Am. Fl. 1910. 
Pasiilopsis Gilbert, Bolets, p, 86. 1931 (nom. nud.), non Lange (1939). 
Parapazillus Sing. ad. int., Ann. Mycol. 40 : 58. 1942. 
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Characters: As in Hygrophoropsix but spore print at least « cha- 
mois» (Ridgway) or deeper brownish (¢. gr. «oak », or Pl. 14, J 11-12 
to K 11-12, Maerz & Paul); spores yellowish to brownish under the 
microscope, smooth, with moderately thin wall without germ pore or 
callus; lamellae often anastomosing, especially near the stipe, some- 
times venose rngose on the sides, often easily separable from the 
context of the pilens; hymenophoral trama often consisting ot a 
mediostratum, a diverging lateral stratum and an irregular hymeno- 
podium (c. gr. in P, involutus), or else of simpler structure but always 
diverging; stipe central, eccentric, lateral, or absent; veil present, 
or more often absent; context sometimes becoming brown ; cystidia 
sometimes present on the sides and edges of the lamellae; basidia 
normal in every regard ; chemical color reactions with FeSO,, KOH, 
NH,OH, ete. usually striking. On the ground and on wood. 

Development of the carpophores : Unknown in detail. 

Area : Cosmopolitan, 

Limits : Pavillus is close to two genera: Hygrophoropsis and Gyro- 
don. The differences between Paxillus and Gyrodon have been pointed 
ont in the corresponding paragraph under Pazillaceae, p. 625. The 
differences between Pacillus and Hygrophoropsis are obvious in the 
key, p. 628, 

State of knowledge: The species of Paxillus ave well known. They 
have been monographed by Singer for the state of Florida (Farlo- 
wia 2; 537-544, 1946). Six species are recognized. Three of these are 
completely known including the chemical reactions. Three are known 
in all essential characters but not the chemical ones. 

Practical importance: P. panuoides is an active wood destroyer, 
and forms carpophores even in the darkness of coal mines, cellars 
and similar places. In contrast to Lentinus lepideus, these carpo- 
phores are normally developed. The timber attacked is weakened and 
destroyed. P. involutus is the «babye ookhy » of the Russian farmer 
who considers it second rate but salts it in large numbers in years 
when other mushrooms are not available in sufticient quantity. 






































SPECIES 


Sect. 1. ATROTOMENTOSI Sing. (1946). Stipe present, velle- 
reous, central or eccentric, rarely lateral naked; spores small (up to 


ae Pe 
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‘Type species : P. atrotomentosus (Batsch ex Fr.) Fr. 

P. atrotomentosus (Batsch ex Fr.) Fr.; P. polyckrous Sing. 

Sect. 2. PANUOIDES Sing. (1946). Pileus almost sessile; spores 
suall (up to 6p); eystidia none. 

Type species : P. panuoides (Fr. ex Fr.) Fr. 

P. panuoides (Fr. ex Fr.) Fr. (B. radis Berk. & Curt.; P. ligneus 
Berk. & Cnrt.; P. acheruntins (Humb. ex) Schroter; P. lamellirugis 
Quél.; P. ionipus Quél.); P. Curtisii Berk. apud Berk. & Curt. 
(P. corrugatus Atk.). 

Sect. 3. INVOLUTI Sing. (1946). Pileus centrally, eccentrically, 
or laterally stipitate; stipe glabrous ; veil sometimes present ; spores 
larger than 62; eystidia present. 

Type species : P. involutus (Batsch ex Fr.) Pr. 

P. involutus (Batseh ex Fr.) Fr.; also P. argentinus Speg. (which 
may be considered the type of another, independent section). 




















KEY TO SPECIES 





A, Spor 
B 


u. in length ; eystidia none ; veil none. 

nt, voluminous, tomentose-vellerous. 

C, Hymenophoral trama lilae, bine in NH,OH. Eastern Europe. 

P, polychrous 






C. Hymenophoral trama not as above. ‘Temperate species. 

BP. atrotomentosns 
B, Stipe present, aud then lateral and short, or absent. 
D. Spores 3.8-6 x 3-4 odor noue or not remarkable, Widely 
distributed. P. panuoidtes 
D. Spores 3-4 X 1.7-2 4: odor sometimes persistent, disagreeable. 
Eastern North Ameri P. Curtisit 
A. Spores, at least their majo 
present. 

E. Veil none. 
autaretic regi 
E, Veil present. Province of Buenos Aires (Arges 














larger than 





pb, oF eystidin present, or veil 





stern and Western Hemisphere from the subarctic to sub- 
P. involutus 
ina). P. argentinus 








140. LINDEROMYCES Sing. 
Farlowia 3: 157. 1947. 


Tpye species : L. lateritius (etch) Sing. 

Characters: Differing from Paxillus in the presence of eoscinoids 
(21. XVITT, 6) and coscinocystidia, in warty-rough spores and in 
bright colors (when fresh). On the ground. 

Development of the carpophores : Unknown. 
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Area: Tropical Asia (Ceylon). 

Limits: This genus is well separated from all other agaries by the 
coscinoids, Besides, it differs from Pagillus in the rough spores and 
the presence of red pigment. The genns most closely related to Lin- 
deromyces, is, nevertheless, Pazillus. The habit of the earpophores is 
similar to that of Paxillus involutus, and the type species of Lindero- 
myees stains purple brown which is reminiscent of Pavillus involutus 
which stains brown. 

State of knowledge : Only one species is known. 

Practical importance : 

















SPECIES 


I. lateritius (Pete) Sing. (Paxillus, Petch). 


141. NEOPAXILLUS Sing. 
Mycologia 40 : 262. 1948. 





Type species : N. echinosporus Sing. (= N. echinospermus). 

Characters : Habit clitocyboid-omphalioid, reminiscent of a small 
form of Phylloporus rhodoxanthus ; pileus depressed in the center; 
cuticle a trichodermium palisade consisting of brown (by membrana- 
pigment) hyphal chains which are erect and parallel with each other, 
or subparallel, the terminal member broadly clavate, 17-42 x 5-17 
in the type species ; hymenophore lamellate ; lamellae rather distant, 
occasionally anastomosing by veins, dull rusty brownish in dried 
specimens, deeply decurrent, and anastomosing on the stipe ; hyme- 
nophoral trama in youth bilateral, later consisting of a mediostratum 
of subparallel, strictly axillarly arranged hyphae; this is flanked by 
the interlaced-intermixed, broad hymenopodium whose hyphae are 
densely packed and only at places tending to be subparallel, accom- 
panying the sabhymenium around the interlamellar spaces; the latter 
is a thin layer, well developed but not very sharply separated from 
the hymenopodium, consisting of short-cylindrie to subisodiametric 
cells; basidia 4-spored, some 2-spored, clavate; eystidia none in the 
type, but some sterile cells (cystidioles) often seen on the edge and 
near it; spore print near «oak» (Maerz & Panl); spores under the 
microscope with a rusty brown ornamentation on paler ground, the 
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at maturity beset with cylindric spines of 0.8-1.0y (in the type 
species) whose lower portion may be somewhat inserted in the wall 
propery wall moderately thick, not interrnpted by a germ pore or a 

n (8.5-10,, in diameter), shape globose; 
celium whitish, sparse. 








callus, size of the spores mediu 
stipe central or almost so, without a veil; m 
‘All hyphae with clamp connections. FeSO, olive on pileus; deeper 
colored with NH,OH and KOH; phenol causing a reddish chocolate 
discoloration, On the ground. 

Development of the carpophores : Unknown. 

‘Area : Brazil, Paraguay, Argentina (northern part and south to 
Cordoba). 

Limits : This genus seems to connect the Pazillaceae with the Cor- 
tinariaceac, The stracture of the trama, the habit of the carpophores, 
the combination of rather distant and at the same time distinctly 
decurrent lamellae, all this is in favor of the Pawillaceac, And the 
spores, even though they undoubtedly remind one of the spores of 
the Cortinariaceae in color and ornamentation, are not quite identical 
with the spores of any known genus or species in the Cortinariaccae. 
None of the Cortinarii has echinate spores with cylindrie spines, 
especially when the spores are globose, and the lamellae decurrent. 
Besides, all Cortinarii have a cortina. The structure of the cuticle 
also reminds one more of the Boletineae than of the true agarics. The 
genus may be determined as Tubaria if one follows the older keys, 
and there is a danger that these two genera might be confused as 
they have been confused by Rick who collected the type asa Tubaria. 
However, Tubaria never has truly echinate spores and even if they 
appear to be finely echinulate, they are not globose. It is not quite 
impossible that there is an actual affinity between Neopawillus and 
Tubaria, section Thermophila, but even so, they are not congeneric, 
nor can they be put into the same family, 

State of knowledge : The most important data on the one species 
known, including those on the chemical characters, have been 
obtained by the author. 

Practical importance : None. 








SPECIES 


xillus echi- 
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GOMPHII 





JACEAE R. Maire 
Publ. Junta Citne, Nat., Bareelona, p. 43. 1933. 


Type genus : Gomphidius Fr. 

Characters : Habit clitocyboid; pileus glabrous or tomentose or 
farinaceous-mealy, viscid to glutinous or more rarely dry, small to 
rather large; hymenophore lamellate, consisting of rather thick, 
decidedly decurrent gills with frequently obtuse edges (less so in 
Gomphidius, subgenus Chroogomphus), waxy-subgelatinous to tender- 
fleshy in consistency, with rather thick trama, subdistant to distant, 
more rarely subclose, more or less arcuate, gray to faliginous when 
mature but assuming a rusty fuliginous tinge when kept in the 
herbarium fora long time; spore print from « bone brown » (Ridgway) 
or «Buffalo» (Maerz & Paul) to nearly black, usually assuming a 
rusty-brown color when preserved in the herbarium for some time; 
spores (PI. XX VIL, 3-4) always elongate, fusoid to subeylindrie, often 
with distinct suprahilar depression, without a distinet germ pore or 
callus in most cases, smooth, melleous or gray under the microscope; 
basidia (Pl. XX VII, 2, 6) normal and usually 4-spored, rather elongate 
when forming the spores; eystidia (Pl. XXVII, 1, 7) large and 
projecting, usually distinetly inerusted by a resinous matter of chest- 
nut or fulvous color, sometimes with very thick walls (PI. XXVI, 7), 
numerous to (rarely) scattered in old specimens; hymenophoral 
trama typically bilateral in some species, the mediostratum consisting 
of parallel to subparallel hyphae, forming a very thin and often 
evanescent layer, the lateral stratum initially diverging, often 
subevanescent in adult specimens; hymenopodium very broad, con- 
sisting of strongly interwoven and entirely irregular elements which 
are not clearly separated from the subhymenium in some species 
while in others the latter is well differentiated ; sabhymenium va- 
riable in structure; stipe versiform, equal or swollen, ete., in most 
species and specimens with a discolored (bright yellow, rarely reddish 
to pink) base both inside and on the surface; veil present or absent, 
more often present, and then either entirely glutinous, or tender and 
fibrillose, or mealy and consisting of a loose psendoparenchyma, 
sometimes forming an annulus; glandutae present on the surface of 
the stipe of only one species; all hyphae without clamp conneetions. 
On earth, forming mycorrhiza with conifers. 
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Limits : This small family is very sharply separated from all other 
families. 

Phylogeny : The Gomphidiaceae are viologically so similar to 
Suillus, and some characters are quite similar to those of the Strobi- 
lomycctaceac, especially Porphyrellus, one is led to believe that these 
two families and the Gomphidiaceae must have a common ancestor. 
Whatever the phylogeny of the Gomphidiaceae will turn out to be in 
detail, this family is obviously closely related to and part of the 
group of families that was formerly combined into the suborder 
Boletineae. 


142, CYSTOGOMPHUS Sing. 


Ann, Myool. 40 : 51, 1942. 





Type species : C. Humblotii Sing. 

Characters : As in the family, but veil consisting of spherocysts. 
On the ground in coniferous plantations. 

Development of the carpophores : Not studied in detail. 

Area : Unknown. The type species is known only from coniferous 
plantations near Paris. The conifers were of foreign 

Limits : These are clearly recognizable in the key. 

State of knowledge : This genus contains thus far only one species 
which is perfectly well known in all essential characters. 

Practical importance : Probably a mycorrhizal fungus, and therefore 
potentially important in forestry. 




















SPECIES 
C. Hunblotii Sing. 


148. GOMPHIDIUS Fr. 
Gen, Hymen., p. 8. 1836. 


Type species : G. glutinosus (Schaeff. ex Fr.) Fr. 

Characters : Those of the family, but veil never consisting of 
spherocysts, in fact all the cortical layers deprived of spherocysts. 
On the ground in coniferous woods. 

Development of the carpophores : Known in detail (Reijnders 1933). 
in contrast-to Suillus, not pseudoangiocarpous but hemiangio- 





It 
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Area : Lemperate zone of the northern hemisphere, probably all 
through the area of coniferous woods, penetrating the subtropies 
and the mountain distriets of the tropics wherever there are stands 
of conifers (Pinus). 

Limits : These ave evident from the keys, Gomphidius is an excep- 
tionally well delimited and almost isolated genus. 

State of knowledge : The 16 species are well known. 

Practical importance : The Gomphidii are specialized mycorrhizal 
fungi, as much or more so than the Suilli, some of them growing in 
close association with certain species of the Suilloideac (Boletaceae). 
As such they are likely to play a major practical role in foresty, 
especially in reforestation projects. All Gomphidii are edible. 












SPECIES 


Subgenus I. Chroogomphus Sing. (1948). Context colored ; veil 
present, consisting of parallel, strongly incrusted hyphae (PI. XX VII, 
5); subhymenium dense, filamentous-intermixed and irregular, 

‘ype species : G. rutilus (Schaeff, ex Fr.) Lundell & Nannfeldt, 

Sect. 1, FLOCCIGOMPHUS Imai (1938). Pilens dry to sub- 
viseid, not shining when dry, more or less tomentose or fibrillose, 

‘Lype species : G. tomentosus Murr. 

G, tomentosus Murr.; G. leptocystis Sing. ; @. sibiriens Sing.; @. hel- 
veticus Sing. Possibly also G. viscidus var. tatrensis Pilat. 

Sect. 2. VISCOGOMPHUS Imai (1938). Pileus viscid, shining 
when dry in most of the individual earpophores (but not always, 
depending on the manner of preparation), not tomentose and not 
fibrillose when mature. 

Type species : G. rutilus (Schaef, ex Fr.) Lundell & Nannfeldt. 

G. vinicolor Peck with ssp. typicus (Northeastern part of North 
America); ssp. jamaicensis (Murr.) Sing. (Southern part of North 
America and West Indies); ssp. californicus Sing. (West Coast of 
North America); @. ochraceus Kaufim.; G. rutilus (Schaeft, ex Fr.) 
Lundell & Nannfeldt [G. viseidus (L. ex) Fr.; G. testaceus (Fr.) 
Britz.], ssp. typieus (Europe and northern part of North America) 
and ssp. alabanensis (Earle ex) Sing. 

Subgenus I. Laricogomphus Sing. (1948). Context more or less 
reddening when brnised; veil almost none; subhymenium filamen- 
tous, moderately dens stratum moderately distinct in mature 
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specimens ; dermatocystidia of the stipe fascicnlate, mostly forming 
distinct small glands. Mycorrhiza with Larix. 

‘Type species : G. maculatus (Scop. ex Fr.) Fr. 

G. maculatus (Scop. ex Fr.) Fr. (G. gracilis Berk. & Br.); G. flavi- 
pes Peck. 

Subgenus ILI. Myxogomphus Sing. (1948). Context of the pileus 
white or somewhat pinkish, or turning pink when bruised; veil 
well developed, consisting of hyphae which are not inerusted, 
and not quite strictly parallel with each other but rather subparal- 
le-subinterwoven ; subhymenium filamentous to subfilamentous- 
subcellular (chains of small globules), only moderately dense; medio- 
stratum moderately distinct in mature specimens; dermatocystidi 
of the stipe scattered and not fasciculate, without small glands; 
mycorrhiza with various conifers but never with Larix. 

‘Type species : @. glutinosus (Schaef. ex Fr.) Fr. 

Sect, 1. MACROSPORUS Sing. (1948). Mature spores longer 
than 14 p. 

Type species : As in subgenus. 

G. septemtrionalis Sing.; G. nigricans Peck; @. Smithii Sing. ; ¢ 
roseus (Fr.) Karst.; @. subroseus Kauftm.; G. glutinosus (Schacft. ex 
Fr) Fh 

Sect. 2. MICROSPORUS Sing. (1948). Mature spores 141 long 


or shorter. 






























Type species : G. oregonensis Pec 
@. oregonensis Peck. 


KRY TO THE SPECIES 


A, Context of the pilens ochraceous to orange (though at times, iu young spe- 
cimens rather pallid colored), more rarely salmon to pink; veil constantly 
present, consisting of strietly parallel, pigment-inerusted hyphae, macrosco- 
pically never entirely glutinous, never hyaline; subbymeniun filamentous-inter- 
mixed and dense to very dense; mediostratam rudimentary in young speci- 
mens, indiscernible in old ones. 

B. Pileus dry to subviscid in wet weather. more or less tomentose or fibril- 
los 





€. Base of the stipe with deep orange context. Under Pinus sibiricus 
in the Altai Mts. G, sibiricus 
©. Base of the stipe yellow, not deep orange. Not under Pinus sibirica 
and not in Central Asia. 
D. Pileus appressed-fibrillose or with appressed tomeutum, and 


becoming floceulose-subsquarrulose in old specimens, especially 
ping: ai 
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-walled (walls up to 1a thick), collapsing in poorly dried or 
very old material and then not readily demonstrated. From 
British Colin cast to Maho. Gi. leptocystie 

D. Pileus tomentose, nim eventually disintegrating, 
forming appressed sq y dried pilei some 
shade of pink with the tom 
dia thie 
ing, numerous in old speci 

FE, From Japan to the A\ 






















West Coast, Cystidia thick- 
walled, G. tomentosus 


E. Europ G. helvetions 








FP, Mycelial tomentum pink or pallid-salmoneons. 
thick-walled in their middle portion or near th 
North and Central America. a. 
G. Cystidia thi hout, North Ameriea, more common 
in the West, G, ockraceus 
ain Isabella color, or melleous, or light to bright 
yellow ; eystidia thin-walled thronghont. Europe, parts of A 
‘Africa, all over North America, G. rutilus 
A. Context of the pilens white, more rarely partly more or less salmon color, 
or becoming so on exposure; veil absent, or consisting of subparallel-sul- 
interwoven, thin hyphae which are not inerusted by pigment, macroscopically 
hyaline to white, and often partly o1 ely glutinous, sometimes gradually 
blackening in age ; subhymeninm filam tous, moderate- 
ly dense ; mediostratum of young spe |, less distinet in older 
ones, 
H, Veil visible only 





hase. 





inieolor 





































the pri a not leaving traces 
cicles often form 
with Lari 
I, Pileus « vinaceons pink » ( young: spores: 2 
X7.5-8.2 2. New York to Michigan, U G. flavipes 
1. Pileus more brewnish than « itish when 
young ; spores 18-25 x 7-9». Circumpolar with Larix ssp. 
G, maculatus 












H. Veil covering the lamellae of yonug carpopliores and leaving more or 

less distinct traces in old specimens; dermatocystidia of the stipe not 
t conneeted with larch Int rather form- 
ifers (Pinus, Picea, Tsuga, 





faseienlate ; mycelium in nature 
ing mycorrhiza with a variety of other 
Poeudotsuga, Abies). 

J. Spores mostly larger than 1 y. 

K. Veil essentially fibrillose, or partly fibrillose and partly glutin- 
ous, in the latter ease the glutinous portion manifesting itself 
in the mature specimen by forming 1-3 slimy belts at the apex 
of the stipe but not for ¢ glutinous sheath ; context 
salmon color or somewhat pinkish in fresh and dried material 
















ing av 
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except for the lower portion of the stipe which is deep brilliant 
yellow or bright yellow, rarely pink-red. 

L. European species with Pinus silvestris. G. roseus 

L, American species whit Picca and dbics, from the Maritime 
Provinces in Canada south to Mai G. septemtrionatia 

K. Not combining these characters. 

M. Species occurring in Enstern North America with concolo- 
rous base (white), forming mycorrhiza with Eastern White 
pine (Pinus strobus), G, nigricans 

M. Western American species, or species with very strongly 
and brightly yellow base. 

N. Cystidia of recently dried specimens, if treated with 
formalin, and afterwards mounted in KOH, frequently 
pinkish, or at least incrnstations of the elements of the 
hymenium partly or entirely deep pink to purplish red; 
subhypodermial zone and sometimes also the base of 
the stipe tarning pinkish to red on injary ; pilens 
«purplish vinaceous » to «pale grayish vinaceous > 
(Ridgway), or colored in similar «cold » pallid hues, 
pallescent in age. G. Smithii 
Cystidia and other hymenial elements not reacting in 
the manuer described above ; context not changing to 
pink or red in any part, or at least not becoming so by 
antoxidation when injured ; pileus either more salmo- 
neons-testaceous or more distinetly livid brown, not or 
not strongly and consistently pallescent. 

0, Pilens some combination of pink; carpophore in 
average medium sized; spores 12-22X4.8-6.8 », 
mostly 14,2-18.5 x 5.86.84 —when taken from a 
print; mycelinm most frequently associated with 
Abies or Pseudotauga. Western species (North Ame- 
rica). G. subrosoux 

O. Pileus brown, never ; the average e: 
pophores rather tall and stont; spores 15-24 x 

ostly 15.3-20 x 5.2-6.2), i.e. slightly 
G. subroseus, and slightly narrower 
in prints taken from American specimens. Cirennm- 
polar species of the Northern hemisphere occurring 
under Abies and Prendofsuga but also under Pinus 






































































and very frequently under Picea. G. glutinosus 
J. Spores smaller than 14 y. Western North America. — G, oregonensis 


DOUBTFUL GENERA 


Melanomphalia Christiansen, Friesia 1: 288. 1936. « Piles umbili- 
tate: yeil none: lamellae broadly adnate-decurrent; spores smooth, 
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olive gray in mass, or brownish-olive-black; cystidia none. » Chris. 
tiansen. The type species is Ml. nigrescens Christiansen. This species 
is described as squamose-tomentose, hygrophanous, olive brown, 
with pilose-fbrillose margin; lamellae distant, olive gray-brown with 
blackish edge; stipe fibrillose-to woolly-tomentose; context brown ; 
spores oblong-lemon-shaped 9,6-12.5 X 6-6.8 ». It is said to grow on 
the earth among grasses in Denmark. The type specimen is preserved 
at the Landbohojskolens Plantepatologiske Herbarium in Koben- 
havn. The author has not seen this material, It appears uncertain 
that this should actually be a new genus of the Gomphidiaceae (Gom- 
phidieae as proposed by Lange). One is rather tempted to consider it 
‘as closer to the Strophariaceae or Coprinaceae, but any further com- 
ment is impossible unless the type furnishes data on the (1) spores: 
whether there is a germ pore or not, (2) cuticle: whether there is a 
trichoderminm or an epithelium on the pileus, (3) on the hyphae: 
whether there are clamp connections, (4) on the hymeniam : whether 
cystidia are actually absent, even on the edge of the lamellae, (5) on 
the chemical reactions: whether strong reactions are obtainable with 
H,80,, i.e. whether or not the spores are bleached in a concentrated 
solution of that reagent (6) on the hymenophoral trama: whether the 
structure is regular or bilateral. 

Gymnogomphus Payod, Prodrome, Ann. Se. Nat. Bot. VII. 9: 385. 
1889. « Carpophores naked, with central or subeccentric stipe, pro- 
bably gymnocarpous, homomorphous » (i.e. homoiomerous) ; « lamel- 
lae arenate, broad, decurrent; hymenophoral trama_ intermixed ; 
cystidia cylindric, naked ; spores large, fusiform, with hilar de- 
pression, as those of Gomphidius, but pale brown. On the earth. » This 
genus is hyponymous since no type species is indicated. It is based 
on two species from Japan (collection Déderlein) which were never 
published by Fayod as far as the author knows. Various guesses as 
to the taxonomic position of this genus are permissable. One possi- 
bility was pointed out by the author (1946) who suggested that 
Gymnogomphus might be a late stage of certain Gomphidii. Tt is also 
possible that Fayod’s Gymnogomphus is nothing but Phylloporus, 
also in an advanced stage (because of the intermixed trama). The 
generic name Gymnogomphus is invalid, and it does not matter what 
species it was meant to deseribe. 
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BOLETACEAE BR. Maire 


Bull. Soc. Bot. Fr., tab., 1901 (nad. non.); Recherches, ». 166. 1902 both 
as Boletacées) ; Lotsy, Vortraege, p. 717. 1907. 








‘ype genus : Boletus Dill. ex Fr. sensu Gilbert. 


‘Syn. + Leucosporetlene Gilbert, Bolets, p. 100. 1931. 
Gyreac Gilbert, Bolets, p. 102. 1931. 





Characters: Pileus scaly, fibrillose, mealy, tomentose, granulose, 
yelutinons, or glabrous, often becoming tesselate-rimose, viscid or 
dry, small to large, the margin sometimes projecting ; hymenophore 
tubulose, rarely lamellate (in Phylloporus); tubes short to long, 
decurrent or adnate to depressed around the stipe, or free; pores 
very small or closed when quite young to very wide and open from 
the beginning, sometimes lamellately arranged (« boletinoid »), and 
then not so easily separated from the context of the pileus, usually 
very easily separable from the context, in one genus (Leechinus) all 
the single tubes free from each other, discolorous, or more frequent: 
ly concolorous with the pores, whitish to sordid, or whitish to 
yellowish, ov yellow to golden yellow, more rarely orange to red, the 
pores sometimes orange to red or reddish brown, at last often oliva- 

cous or yellowish brown, sometimes becoming dirty livid or blue to 
green on pressure; spore print olivaceous to deep olivaceous, cinna 
mon, or fawn color to vinaceous pink, or ochraceous, or lemon 
yellow; spores usnally not very richly eolored under the microscope 
even when quite mature (except in Xanthoconium where they are 
Wright golden), most frequently pale melleons or brownish melleous, 
or pale yellowish, even hyaline, always smooth with homogeneous 
wall, which rarely reaches as much as 1p in diameter, their length 
ravely over 20, usually well below 20p, without germ pore and 
callus, globose, subglobose, short-ellipsoid to ovoid, fasoid-subcylin- 
Uric, fusoid-ellipsoid, ovoid-fusoid (clavate), or cylindric; basidia and 
eystidia usually comparatively small, more rarely large; hymeno- 
Phoral trama more or less bilateral in youth, in some genera with less 
striking bilaterality (Phyllophorus-subtype of the bilateral type); 
interlaced hymenopodium absent; hyphae with or without clamp 
connections; stipe cylindric, attenuate or thickened toward the base, 
or ventricose to bulbous, smooth and glabrous or ornamented with 
glandulae, with furfuraceous floccons, with scabrous squamules, or 
with reticulate lines, solid to hollow; veil often present, and then 
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membranous, or membranous-floccose, or glutinous, or pulverulent 
(and then mostly yellow), either fagacious or persistent as an annulus 
‘on the stipe. On earth, more rarely on decayed wood in wooded 
areas, one species (Xerocomus parasiticus) on living carpophores of 
Scleroderma (Gastromycetes), the majority symbiotic with forest trees, 
forming mycorthiza. 

Limits: The delimitation of the Boletaceae from the Pavillaceac 
and the Strobilomycetaceae is discussed under these families. 

Phylogeny : The author believes that the subfamily Gyrodontoideae 
is the lowest group among the Boletaceae and probably goes directly 
Duck to the ancestral form which is envisaged as being similar to 
Gastroboletus. A slightly higher development can be noticed among 
the Suilloideae which are mostly connected with conifer-mycorrhiza, 
and finally, the highest level is reached with such genera as Tylo- 
pilus and especially Leceinum (the latter forming mycorrhiza almost 
exclusively with Salicales and Fagales) and perhaps also such 
specialized groups as Boletockacte of the African and Asiatic tropi 

















KRY TO THE SUBASILIES: 








al parthenogenetic 





A. Clamp convections constantly present except in occa: 
forms, and easily observed on at least a fair percentage of the septa; tubes 
not boletinoid ; spores always rather short, i. e. not more than twice as long 
as broad, Gyrodontoideae, p, 643 

A. Clamp counections either not constant in a genus (and then the tubes bole- 
tinoid and the spores elongate), or very sparse (not more than 10 clamps to 
100 septa), or persistently lac 

B. Hymenophore boletinoid, or entirely red to pink (not merely the pores 
colored), or stipe with glandulae ; all except one species (Suillus rubi- 

nus) forming mycorrhiza with conifers exclusively. Suilloideae, p. 648 

id, and not pink or red inside, aud stipe not 

fers or with other trees or shrubs, or 

else mycorrhiza not selective, or perhaps mycorrhiza not always formed. 
©. Pilens appressedly sqnamulose or strongly viscid ; NH,OI reacting 
h-lilac or green with some parts of the 
pores usually smaller than 10» and rather 
pale mellcous, elongate, i. €. more than twice as long as broad ; eys- 
tidia rather large and inerusted ; hymenophoral trama of the Bole- 
tus- type (lateral stratum strongly divergent and hyaline, very loose- 
ly arranged) ; hymenophore adnate ; mycelinm forming mycorrhiza 
exclusively with conifers. (see Suilloideae, p. 618) 

©. Not combining all these characters. 
D. Lateral stratam of the hymenophoral trama slightly divergent, 
only little paler (if at all) than the mediostratum, and its walls 














1, Hymenophore not boletin 
glandulose ; mycorrhiza with cor 














more or less pink or redd 
carpophore ; stipe equal ; 
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tonching each other, often becoming somewhat irregular in age 

(Phylloporus type of trama); hymenophore made up of lamellae 
or tubes ; spore print always olive brown or olive. 

Xerocomoideae, p. 663 

D, Hymenophoral trama of the Boletus-type; hymenophore always 

made up of tabes; spore print olive brown, olive, or some 

other color. Boletoidene, p. 669 





Subfamily Gyrodontoideae Sing. 
Farlowia 2: 230. 1945. 


‘Type genus : Gyrodon Opat. 

Characters : Hyphae with clamp connection 
globose, brownish or yellow. 

Note: The combination of the Gyroporus-group (tribus Leucosporel- 
leae (Gilbert) Sing. 1936; family Leucosporelleae Gilbert) and the 
Gyrodon group (tribus Gyrodonteae Sing. 1936; family @yreae Gil- 
bert) into a single subfamily is the result of recent studies on tropi- 
cal boletes, The genus Phacogyroporus represents a perfect connect- 
ing link between the two groups. 





3 spores ellipsoid or 





KEY TO THE GENERA 


A. Hymenophore depressed or subfree around the apex of the stipe, uot arenate- 
decurrent. 


B, Spore print yellow. 144, Gyroporus 
B. Spore print olive brown. 145. Phacocyroprous 
A. Hymenophore more or less arcuate-lecurrent. 
©. Veil present. 146. Paragyrodon 
C. Veil none, 147, Gyrodon 


144. GYROPORUS Quél. 


Enchiridion, p. 161. 1886, em. Pat. (1900). 


‘Type species : G. cyanescens (Bull. ex Fr.) Quél. 





Syn, : Suillus Karst., Bidr. Pint. Nat. Folk 37: v. 1882, non 8. ¥. Gray (1821). 
Coclopus Bat., Bolets, p. 12. 1908, 
Leucobolites G@. Beck, Zeitschr. Pilzk. 2: 146. 1923. 
Leucoconius G. Beck, Zeitschr. Pilek. 2: 146. 1923. 


Characters : Pilens non-viscid, glabrous to coarsely fibrous-sub- 
squamose; cuticle made up of repent to ascendant elongate but 
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terminal members often cystidioid and in palisade (PI. XXV, 1) hyme- 
nophore tubulose with concolorous small to more often medium- 
sized to large pores, depressed around the stipe, rather long, white, 
pink, or pallid-stramineous; spore print yellow («Colonial buff», 
«amber yellow», «citron yellow» Ridgway); spores (PI. XXV, 4) 
stramincous-subhyaline to yellowish, ellipsoid, rarely more elongate 
than twice as long as broad, of medium size but rather variable in this 
regard ; cystidia present in the tubes and on the pores (PI. XXV, 2) ; 
hymenophoral trama bilateral, of the Boletus type ; stipe hollow or 
solid, its surface glabrous or fibrous, or subfurfuraceous, not reticu- 
late, without glandulae, without veil, without pseudosclerotium ; 
context white or whitish, unchanging or becoming blue on injury ; 
hyphae (except for rare parthenogenetic aberrations) constantly 
with clamp connections ; the usual inorganic reagents causing little 
to contain no boletol. On the ground 
under conifers and under frondose trees, possibly occasionally form- 
ing mycorrhiza but sometimes fruiting without mycorrhizal con- 
nections, often in open places rather far away from larger trees, 

Development of the carpophores : Unknown. 

Area : Lemperate and tropical regions, widely scattered. 

Limits ; They are obvious in the key. The parthenogenetic forms 
that occasionally occur have no clamp connections; they would key 
ont with the Boletoideae, and di from the latter subfamily in the 
color of the spore print except for the genus Xanthoconium where 
the spores are golden under the microscope and cylindrie-rod-shaped. 

State of knowledge : Out of seven species belonging to Gyroporus, 
six are completely known. 

Practical importance : All species are edible and highly estimated 
by mycophagists. 












or no color reactions ; 





















SPECIES 


G. subalbellus Murr. (Suillus, Sace, & Trotter; G. roseialbus Murr.); 
G. umbrinisquamosus Murr. ; . cyanescens (Bull. ex Fr.) Quél. (Bo- 
letus, Fr. ; Suillus, Poiret in Lam, ex Karst.); @. purpurinus (Snell) 
Sing. ; G. castaneus (Bull. ex Fr.) Quél. (Boletus, Fr.; Suillus, Poiret 
in Lam. ex Karst.); @. atroviolaceus (Hoebnel) Gilbert (Suillus, 
Hoehn.); perhaps also G. Barlei Murr. 
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KEY To THe SPECIES 


See the key published in Farlowia 2: 231. 1944 which takes into account all 
species as far as known to Singer. 


145. PHAEOGYROPORUS Sing. 
Mycologia 36 : 360. 1944. 


‘Type species : P. Braunii (Bres.) Sing. 

Characters : Hymenophore adnexed to depressed, tubulose, pores 
‘minute to medium sized; spore print «Isabella color» to «light 
brownish olive » (Ridgway); spores short-ellipsoid ; cystidia present 
in the tubes and on the pores, normally developed; trama of the 
hymenophore bilateral; hyphae with clamp copnections. On the 
ground, but sometimes forming eryptas around the roots of trees in 
@ loose mycorrhizal relationship. 

Development of the carpophores : Unknown. 

Area: Tropical Africa and also in South America from Brazil 
south to Central Argentina. 

Limits : Clearly separated from Gyrodon by the habit and from 
GQyroporus by the color of the spore print. 

State of knowledge: Both species now known have been studied 
ina rather complete way as far as their essential characters are 
concerned, 

Practical importance: P. tropicus has been shown to form a my- 
celium crust around the roots of species of Citrus in Brazil covering 
colonies of Pseudococeus comstocki which attack the roots of these 
plants after they have been carried there by the ants (Solenopsis 
saevissima var. moelleri); these mycelial crusts are called eriptas by 
the Brazilian writers, and the author has adopted the term cryptas 
for English usage. The Psendococeus living in symbiosis with the 
fungus is thought to be the immediate reason for the subsequent 
dying of the trees affected, but the action of an endotrophie mycor- 
rhizal fangus weakens the plant sufficiently, before the attack of 
the Pseudococeus takes place. This extremely complicated and in- 
teresting cooperation of fangi and animals in symbiosis, epibiosis and 
parasitism has been described, illustrated, and discussed by Gongal- 
ves and Milanez (Rodriguesia 4: 179-263. 1940), The combination of 
basidiomycetous eryptas and Pseudococeus is, by the way, strikingly 
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analogous in the disease called phityriosis of coffee where the fungous 
cause is now known to be Diacanthodes philippinensis. 


SPECIES 





P. Braunii (Bres.) Sing. (Boletus, Bres.); P. tropicus (Rick apd. 
Rehm & Rick) Sing. (Boletus, Rick apud Rehm & Rick; Boletus 
Bruchii Speg.). 

146. PARAGYRODON (Sing.) Sing. 


lun, Mycol. 40: 25. 1942 








Type species 
Syn. Gyrodon, subgenus Paragyrodon Sing., Ree. Mycol. §: 7. 1940. 


P. sphaerosporus (Peck) Sing. 


Characters: Hymenophore decurrent; spore print olive brown; 
spores subglobose; cystidia conspicuous; stipe with a volvadike 
annulus which is viscid, white and membranous ; hyphae with clamp 
connections. On the ground, near trees with which it appears to form 
mycorrhiza. 

Development of the carpophores: Unknown: either hemiangio- 
carpous or pseudoangiocarpous ; more probably the former because of 
the « general» veil. 

Area: North America (lowa, Michigan, Wisconsin, Minnesota). 

Limits: The distinct eystidia and the distinct membranous veil 
in connection with the subglobose spores are enough characters in 
close correlation to separate this genus from any other boletaceous 
genus including @yrodon, which is closest. 

State of knowledge: The only species 
satisfactorily as far as the essential el 

Practical importance : Unknown. 

















ters are concerned. 


SPEC 





P. sphacrosporus (Peck) Sing. (Boletu 
Gyrodon, Sing.). 


Peck: Lxocomus, Gilbert; 





R. Sixcee, The « Agaricales » (Boletacenc) a7 


147. GYRODON Opat. 
Comm. Hist.-nat. fam, Fung. Bolet., Wiegmann's Archie 2: 5. 1836. 
‘Type species : G: sistotremoides (Fr.) Opat. “, 


Syn. t Uloporus Quél., Enchir., p. 162, 1886. 
Campbellia Cooke & Masse, Grevillea 18 : 87. 1890, non Wight (1850). 
Rodvaya Sydow, Hedwigia 40 : (2). 1901. 
Boletinellus Murr., Mycologia 1: 9. 1909. 


Characters : Pileus not quite glabrous, inclining to become viscid 
in wet weather; hymenophore consisting of irregularly arranged 
(gyrose) or boletinoid tubes or honey-combs, arcuate decurrent; spore 
print brown to olive brown; stipe not reticulate, not hollow, not 
glandulose, without veil, without a psendosclerotium, not forming 
eryptas ; context either changing color or unchanging on exposure ; 
spores short-ellipsoid to subreniform-phaseoliform (but very short), 
smooth, brownish; cystidia not differentiated except as cheilocystidia 
‘onthe pores, and even these very inconspicuous ; hyphae with clap 
connections, On wood or on the ground in woods, often forming 
mycorrhiza with trees such as Alnus, Frawinus. 

‘Development of the carpophores : Gymnocarpous in G, lividus, 

Area: Almost cosmopolitan. 

Limits: These are obvious from the key, p. 643, and need no 
further explanation. 

State of knowledge: Most of the species are reasonably well known. 
‘The author admits now five species. Some more are posibly conge- 
neri¢ but incompletely known. 

Practical importance: Some species are edible but they are not 
popular as food. Some have a potential significance as mycorrhizal 
fungi in forestry. 








SPECIES 





G. intermedius (Pat.) Sing. (Phylloporus, Pat.; Boletus, Sace. ; 
Goletinellua, Gilbert); @. proximus Sing.; @. Rompelii (Pat. & Rick) 
Sing. (Phylloporus, Pat. & Rick); @. merulioides (Schw.) Sing. (Dae- 
Galea, Schw.; Boletinellus, Murr.; Paxillus porosus Berk. in Lea; 


+4 As for a discussion of the validity of this genus, and the interpretation of 
its lectotype, see Farlowia 2 : 243. 1945, and the author’s type studies on Boletus 











LOA ¥ 





on X11 (1949) 


Boletinus, Peck) ; @. lividus (Bull. ex Fr.) Sace. Boletus, Fr.; Ulo- 
porns, Quél.; Gyrodon sistotremoides (Fr.) Opat.; Boletus rubescens 
Tog]; possibly also G. purpureus (Beli) Sing. (Favolus, Beeli; 
Boletinellus, Gilbert); certainly @. africanus (Cooke & Mass.) Sing. 
(Campbellia, Cke & Mass.) but macrospically poorly described. 





KEY To THE srKcINs 





‘The species are all keyed ont in Singer, Farlowia 2: 244, 19. 


Subfamily Suilloideae Sing. 





Farlowia 2: 250. 1945. 





Type genus: Suillus Micheli ex 8. F. Gray. 
Characters: Pileus g'utinous or viscid, or rarely subviscid when 
iscid but then with boletinoid hymenophore (in the 
species with viscid pilens, the hymenophore is either boletinoid or 
non-boletinoid) ; stipe with glandu non-glandulose, with a glu- 
tinous or a fibrillose-membranous veil, or without veil (veil never 
pulverulent and bright yellow at the same time); stipe usnally more 
or less equal, without distinet pseudosclerotim, solid or hollow; 
hymenophore either completely orange-red, deep dusky red, or pink 
throughout (not merely at the pores), or else some other color but 
then always forming mycorrhiza with conifers; hyphae with clamp 
connections or with clampless septa. 

Note: The genera Psiloboletinus, Boletinus, and Suillus have very 
decidedly a close and natural affinity notwithstanding the difficulty 
one experiences in briefly outlining the characters they have in 
common, When working on the taxonomy of these fungi in the her- 
barium, or when observing their mycorrhizal relationships in the 
field, one cannot fail to notice that there is a much closer aftinity 
between all these genera than between any one of them and any 
other boletaceous genus. 





wet, or else non. 


























KEY TO THE GENERA 


A. Veil none. 

B. Stipe somewhat hollow ; hymenophore lamellately arranged near the 
very margin, more so than near the stipe ; pileus not viscid. 

148. Peilodoletinus 

B. Stipe solid; hymenophore not lamellately arravged at the margin or at 

least not more so than near the stipe ; pilens viscid. 150. Suiltns 
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‘A. Veil present, at least in young specimens of a majority of a popnlation. 
G. Stipe without glandulae ; pilens not viseid, or rarely becoming viscid at 
maturity, starting from the margin; surface of the pileus fibrillose, or 
sealy or floccose (this covering may be the outer layer of the veil when 
continuing beyond the margin of the pileus in young specimens) ; hyme- 
nophore in most species very strongly boletinoid, never composed of fine 
pores with a diameter of less than 0.5 mm ; clamp connections present. in 
several species ; stipe hollow in several species. 149. Bolotinus 
C. Stipe with or without glandnlae ; pilens viscid on the disc of young 
specimens ; surface of the pileus either glabrous or, if not glabrous, the 
fibrils are detersible or casily washed off; hymevophore boletinoid or 
consisting of tubes with fine pores; clamp connections absent; stipe 
solid. 150. Suillus 











148. PSILOBOLETINUS Sing. 
Farlowia 2: 250. 1945. 


Type species : P. lariceti (Sing.) Sing. 

Characters : Generally those of the genus Boletinus, but without 
the slightest trace of a veil in mature specimens, and with a hyme- 
nophore that becomes more lamella-like at the very margin, not so 
at the stipe. On the ground in Laricetum. 

Development of the carpophores : Unknown. 

Area : Central Asia (Altai). 

Limits : The limits are obvious. 

State of knowledge : Only one species is known. 

Practical importance : This seems to be one of the mycorrhizal 
fangi of the Siberian larch. Its edibility has not been tested. Its 
practical importance is merely potential. 


SPECIES 


P. lariceti (Sing.) Sing. (Phylloporns, Sing. 1938). 


149. BOLETINUS Kalchbr. 


Bot. Zeitschr. 25 : 182. 1867. 


Type species : Boletinus eavipes (Opat.) Kalchbr. 
Syn. : Euryporus Quél., Enckir., p. 163. 1886. 
Characters : Pileus tibrillose to squamose, or even squarrose, the 
imposed upon a viscid layer and therefore 
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even in wet weather except for B. spectabilis where the cuticle of 
the pileus becomes viscid starting from the margin and gelatinizing 
progressively towards the center; spores more or less elongate 
comparatively small to medium sized (up to 13.2), pale melleous 
With occasional darker ones interspersed ; eystidia voluminous and 
mostly covered by a resinous, colored inerustation; clamp connections 
potentially present in most species, i. e. at least some populations or 
pophores of a species have at least some scattered clamps and 
in some species clamp-bearing specimens have not yet been found; 
hymenopbore more (in the majority of the species) or less (especially 
in B. amabilis, B. Benoisii, and B. pictus) boletinoid, i. e. pores radiate- 
ly arranged and radiately elongate, rather wide and compound, the 
radial walls of the tubes lamellae-like, especially toward the stipe; 
hymenophore not lamellate at the very margin; stipe usually 
ylindric or subeylindrie, more rarely fasoid or ventricosely swol- 
len, ete., constantly without glandulae (some glandulae may however 
be seen on the pore edges if a lens is used); veil (PI. XXV, 6-7) 
always present though not always persistent and not constantly 
forming an annulus, either simple or double and then the outer 
portion of the veil composed of a continuation of the covering of the 
pileus; mycelium connected with certain conifers (Pinus, Lariz, 
Picea, Psendotsuga) with which all species of Boletinus ave associated, 
forming mycorrhiza. On the ground, more rarely on decayed wood, 
in woods and open places but then near coniferous trees or shrubs. 

Development of the carpophores : Pseudoangiocarpous (B. cuvipes 
according to Kiiiner, B, spectabilis and B. pictus according to Elrod 
& Snell; B. decipiens, gastroid forms (Pl. XXV, 5), are angiocarpous 
with, perhaps, a preceding gymnocarpous phase). 

Area : Civeumpolar, with the conifers in the conifer-belt of the 
Doreal and the temperite zone, only one species entering the sub- 
tropical zone with Pinus. 

Limits : The limits separating Boletinus from Suillus have been 
frequently discussed by taxonomists, and various solutions have been 
proposed. The consent seems to be now that the presence or absence 
of clamp connections is not a generic character, yet if clamps are 
observed, the species is a Boletinus, if no clamps ave observed, the 
species is either a Boletinus or a Suillus. It also appears that the 
configuration of the hymenophore is not of primary or decisive 
importance in the determination of the two genera. In fact, if a 
species has non-boletinoid configuration, it is a Suillus (but three 
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species of Boletinus are intermediate), bat if it has boletinoid confi- 
guration, it may be a Boletinus, or a Suillus. Ifa species has glandulae 
‘on the stipe, it is a Swéllus. Lf it has no glandulae on the stipe it may 
be a Boletinus, but in may also be a Suillus. Species with entirely 
orange-red to-red or pink ,hymenophore are always Suilli (sect. 
Piperati), but the other colors do by no means prove the identity 
with Boletinus. A pileus, very glutinous in the center of young 
specimens will always indicate a Suillus but if the viscidity is weakly 
developed — as in some of the Piperati — this does not necessarily 
mean that the species belong in Boletinus. Only if a non-schematic 
approach is made, following the indications in the key, p. 648, a safe 
determination can be reached, and the resulting deli tion of 
Boletinus and Suillus is clear and natural, The hiatus between the 
two genera may not be very striking but it is not striking in any of 
the genera of the Boletaceac, yet it is present, as anyone who has 
enough experience with the groups involved, ean corroborate. Even 
the beginner, if correetly instructed can easily seperate the two 
genera in the field which is ofien an indication of a « good » group, 
especially where the majority of the important characters are ma- 
eroseopical. 

State of knowledge : The genus has been studied monographically 
by Singer (Revue de Mycologie 3, 1938, and Farlowia 2, 1945) and 
most of the species are now letely known. The author admits 
twelve species as completely known, and three others as belonging in 
this genus but incompletely described. 

Gastroid conditions of Boletinus decipiens (Berk.) Peck (P1.XXV, 5), 
are of special interest for the systematist but, unfortunately, few 
collections have been made, and no living mycologist has collected 
fresh material of fertile gastroid carpophores. The dried material 
collected by R. Thaxter in Central Florida has been studied by the 
author. They are all smaller than the average size of B. decipiens. 
‘They do not open up in the way most Agaricales do, but remain 
closed and Gastromycete-like all through their development which 
evidently is angiocarpous. Their shape is piriform; they have a 
columella (apex of the stipe) and labyrinthic loculi (hymenophore) 
confined to the lower side of the peridium (pileus) and producing 
spores which are of the same shape and the same size and color as 
those of the normal form of the Boletinus, viz. 7-9.5 x 3-3.8 4, with 
the same thickness of the wall, and they originate on basidia which 
are in no way different from these of the psendoangiocarpous form. 



















































652 LILLOA XXIL (1949) 


‘The spores are consequently heterotropic and axially asymmetric as 
all other spores of Agaricales are, and not as the majority of the 
spores of @astromycetes. ‘This is the main difference between this 
form and the genus Truncocolumella (= Dodgea). The existence of 
gastroid forms in Boletinus is considered by C. Dodge, the author, 


and others a8 an additional evidence of the afiinity of the boletes 
and the Gaxtromycetes, mo 

















precisely the group in which Truncoco- 
tumella belongs, i.e. the Rhizopogonaceac. AS an intermediate form 
pous, as it seems) one would be inclined to cite Gastro- 
boletus Lohwag. Tt would be very interesting to show experimentally 
or otherwise what precisely causes the aberrant carpophores to 
remain gastroid, This may throw some more light on the phylogenetic 
implications of this subject. Could it be that these carpophores were 
subjected to dry conditions while still in the primordial stage ? 

Practical importance: All species tested were found to be edible 
but they are moderately good food and not popular with the mush- 
room eaters. 

In the author's opinion, both Boletinus 
potential importance in forestry 
a greater or lesser degree speci 




















Ml Suillus hh 





ve a great 







mycorrhiza-host is concerned, never ocearring without it. ‘hese 
fungi may become very important in 





forestation projects. 





CIES 


Subgenus I. Euboletinus Sing. (1945). Hyphae constantly with 
numerous clamp connections; stipe sometimes hollow; my 
with Larix. 

‘Type species : B. cavipes oo ) Kalehb 

Sect. l. CAVIPEDES Sing. (1938). Stipe hollow; pores truly 
Doletinoid but not extremely while sin B. palustris, 

‘Type species: As in the subgenus 

B, eavipes (Opat.) Kalehb 

Sect. 2. PALUSTRES Sin; 
wide. 

Type species : B. paluster (Peck) Peck. 

B, paluster (Peck,) Peck. 

Subgenus IL. Aporpiellus Sing. (1945). Clamp connetions not: 
present in all earpophores, and even if present, very scattered and 


orrhiza 


















B. asiatieus Sing. 
(1988). Stipe solid; pores extremely 
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stipe never hollow; mycorrhiza with larch or with other conifers. 





rare 

‘Type species : B. pictus (Peck) Peck. 

Sect. 3. SPECTABILES Sing. (1938). Veil duplex, the interior 
veil membranous and gelatinizing in the annulus and on the margin 
‘of the pilens since the veil is of marginal origin), the exterior layer 
squamulose; hyphae of the epicutis of the pileus (outer layer of the 
veil) thin-walled ; mycorrhiza with Larix, 

B, spectabilis Peck, 

Sect. 4. SOLIDIPEDES Sing. (1938). Veil double or simple, 
never showing a gelatinzation in any of its layers, the whole carpo- 
phore remaining dry, never viscid or searcely so; pores as wide as 
in the Cavipedes ov smaller (i. e. less d tly boletinoid in some 
species) ; annulus frequently tending to become gray 

‘Type species : B. pictus (Beck) Peck. 

B, pictus (Peck) Peck ; B. Benoisii (Lebedeva ex) Sing. ; B. owyda- 
bilis Sing.; B. grisellus Pe B. ochraccoroseus Snell; B. amabilis 
(Peck) Snell (and, if not indentieal with the proceding spe 
Lakei (Murr.) Sing. (Boletus, Murr.; Lxocomus, Sing. 1940); 
piens (Berk.) Peck; possibly also in this section: B. appendiculatus 
Peck, 2. solidipes Peck, and B, subgrisellus Sing. 














































A. Stipe hollow 
B. Pilens carmine red, Al 

B. Pileus not red. 

A, Stipe not hollow, or eventually becomi 
C, Sinall red species with enormons 
stantly present. In bogs under lareh in 





i to the Ps 


ifie Coast. B. asiations 

the larch area. B. cavipes 

g slightly hollowed . 

Jarge pores; clamp connections con- 

eastern North America. 
B. paluster 








pola 











G. Not combining these characters. 
D. Pilens becoming at least partly viscid at maturity ; large red species 
occurring ander larch in bogs of Eastern North America. 
B. spectabilis 
D, Pileus not or searcely becoming viseid ; pilens red or some other 
color ; under larch or under other conifers. 
Context distinetly and strongly (in young fresh specimens) 
changing color when bruised ; annulus often gray or tending to 
become so; mycorrhiza with Pins, or with Larix sibiriea and 
L, dahurica ; pileus « Vandyke red » to «Acajou red» (Ridgway), 
if growing with pine. 
BF. Mycorrhiza with Pinus. North America. B. pictus 


F. Mycorrhiza with Larix in Asi 
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rhiza with Larix dakurica in Yakutia. B. Benoisii 

G. Pilens merely with an oceasional purplish brick shade ; 

mycorrhiza with Lari sibirica in Oirotia. B. oxydabilis 

HE. Context slightly changing color over a limited area when 

braised, or indistinetly and inconstantly discolored after rather 

long exposure to the air, or not changing at all; annulus not 

gray ; pileus never entirely « Vandyke red » or « Acajon red »; 

iza with Pinus, Larie (but not L. dakurica 
or L. sibivica’, Pseudotsuga, and Picea. 

H. Mycorrhiza with Larix occidentalis aud other species of 

Lavie. 











1, Spores around 4-5 » broad; pileus never pinkish. North 











Ameri B, gvisetlus 
1. Spor: » broad; pilens inclined to be pinkish. 
Western North America, B, ochraceoroseus 


I, Mycorrhiza with other conifers than Larix. 

J. Mycorrhiza with Psendotsuga and Picea; species of 
Western North America. 

K. Spores around 4.2 broad and (9.5) 11 (12.3) » 

long. B. amabitis: 

K. Spores around 3.5 » broad and (7) 8.5 (10.7) » long. 

Takei 

J. Mycorrhiza with Pinus; species of the Eastern United 

States. B. Aecipiens 











150. SUILLUS Micheli ex S. F. Gray 
Nat. Avr, Brit, Pl. 1: 646, 1821 em. Suell (1942). 


‘Type species : 8, luteus (L., ex Fr.) 8. B. Gray. 


Syn. : Pinusva Micheli ex 8. FP. Gray, Nat. Avr. Brit. Pl. 1: 646. 1821. 
Rostkovites Karst., Rev. Myc. 3: 16. 1881. 
Cricunopus Karst., 1. ¢. 
Boletus Dill. ex Fr. sensu Karst., 1. ¢., p. 17, non 8. ¥. Gray (1821). 
Fiscipeltis Quél., Enchir., p. 155. 1886. 
Versipellis Quél., 1. ©. p. 157, pop. 
Txocomus Quél., Fl. Mycol., p. 411, 1888. 
Boletopsis Henn. in Bugler & Prantl, Nat. Pf. fam. 1 (1): 

non Fayod (1889). 











194. 1898, 





Note: The type species and lectotypes accepted by the author seo Farlowia 2: 
258-259. 1945. Boletopsis Henn. was not mentioned there ; its lectotype should 
be B. luteus (L. ex Fr.) Henn. 








Characters : Hyphae of the pellicle strongly gelatinized, and pileus 
in the center glutinous to subyiscid from the beginning ; spore print 
either between «ochraceous tawny » and « Isabella color», or rather 
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deep olivaceous; spores (PI. XXV, 10), usually rather small but 
reaching about 14 p in some species, rather pale colored, at least the 
majority ; cystidia usually rather large and inerusted with resinous 
matter; tubes adnate to more rarely slightly depressed around the 
stipe, more often subdecurrent, rarely truly decurrent; pores very 
small to very wide and then usually boletinoid in arrangement, 
sometimes the pores as well as the interior of the tubes a rich orange 
red, or purplish red (rather dusky color) to pi trama of the tube 
walls truly bilateral, ofthe Boletus-type, not of the Phylloporus type; 
stipe usually more or less cylindric, with or without glandulae 
(white, yellow, red, cinnamon, lilac, or black dots, consisting of fas- 
cicles of dermatocystidia, or of hyphae terminating in dermatocystidia 
of two types (PL XXV, 8-9), dermatopsendoparaphyses, and dermato- 
basidia)}; veil either present or absent, if present, consisting of gluten, 
or membranous and glutinous to viscid in wet weather; mycorrhiza 
with conifers exclusively except for one species with reddish pink 
hymenophore. ‘Typically on the ground in woods and plantations. 

Development of the carpophores: Pseudoangiocarpous (even in most 
evelate forms, e. gr. 8. placidus, granulatus ssp. Snellii, and ameri- 
canus according to Elrod & Snell, but not in S. bovinus according to 
Reijnders; the latter species is gymnocarpons). 

Area: Temperate and boreal zone of the northern hemisphere and 
reaching the subtropical zone accompanying certain species of Pinus, 
also in some isolated alpine or montane regions of the tropics where 
Pinus occurs (Cuba, Java, ete.). 

Limits: The Suilli differ from viscid species of Pulveroboletus 
either by the characters of the veil — which is bright yellow or 
orange and pulveralent in Pulveroboletus — or by forming mycorrhiza 
with conifers. Only one species may oceur under frondose trees, and 
that one has reddish hymenopbore, and all the other essential cha- 
racters of the Suilli such as small, rather pale spores and large, 
incrusted eystidia; species with glandulae, or with boletinoid hyme- 
nophore sre also never Pulveroboleti but always Suilli, Species with 
eutirely red or pink hymenophore, and also such with viseid or 
glutinous veil do not refer to Pulveroboletus especially if the mycor- 
rhiza is with conifers. 

‘The only Pulveroboletus known to have nous veil is P. 
corrugatus, a tropical species, not associated with ch eo attra 

Similar characters, alternative characters, or combinations of eha- 
racters separate Suillus from viseid species of other genera (Xero- 
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comus badius, and X. brasiliensis, Boletus Frostii, Tylopilus plumbeo- 
violaceus, Leccinum rubropunctum, ete.) of the Boletaceac and Boletellus 
of the Strobilomycetaceae. But the difficulty in practice is not so great 
here as it is in separating Pulveroboletus from Suillus, since all the 
other genera, in addition to the data given above, also differ in ha. 
Dit or anatomically. 

State of knowledge : This genus is probably not yet completely 
known since there are pine populations with a flora of ectotrophic 
mycorrhiza in certain parts of the world where the Suillus-symbionts 
have never been studied taxonomically, and in many cases the latter 
ve not even been collected, Nevertheless, the genus appears to be 
ely well known since all the pean and most of the 
es have been studied very thoroughly with enough 
emphasis on previously neglected charac as the dermato- 
stidia of the stipe, the exact color of the spore print, and the che- 
mical color reactions. In addition, the American flora lends itself 
well to ecological studies, and field observations on the degree of 
selectiveness of each species in nature are very interesting. Outside 
Europe and North America, the flora of the Altai Mts. in Central 
ons whose Suillus-flora is nearly completely 
known; for a while it seemed to be known better than the Suillus- 
Hora of the Alps, and it is perhaps still better known than the Suil- 
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his genus is perhaps the most interesting 
one in regard of mycorr vestigations. It will undoubtedly play 
2 major role in future developments of forestry, i. e. as soon as the 
orestry begin to give more attention to this vital factor, 
in forest pathology and reforestation projects. Suillus 
pine and larch. Besides, the 
Juable edible mushrooms, some 
also sold in the markets, 
domestic and forei; con: 


Practieul importance : 
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genus Suillus contains sev 
of them widely used in Europe and A 
and pickled by various companies for 
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SPECIES 


Sect. 1. LARIGNI Sing. (1938), Annulus usually well developed; 
stipe without glandular dots; hymenophore yellow, grayish white, 
orange rusty-red, ete. Symbiosis with Larix. 
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‘Type species : 8. Greville: (Klotzsch) Sing. 

Subsect. Megaporini Sing. (1938). Pores wide, often boletinoid, 
jarger than 1 ma in diameter when fully matare. 

‘Type species : 8. aeruginascens (Secr.) Snell. 

8. aeruginascens (Secr.) Snell (Boletus, Seer. ; Boletus viscidus L. 
(1) ex Fr. Exocomus, Quél.; Boletus laricinus Berk.; Boletus lari- 
gnus Brits; Boletus elbensis Peck); S. flarus (With. ex Fr. sensu 
Bres., Niiesch) Sing. (Boletus, Fr. ; us, Sing. 1938); 8. triden- 
tinus (Bres.) Sing, (Boletus, Bres.; [xocomus, Sing. 1938). 

Subsect. Microporini Sing. (1938). Pores small (diameter less 
than 1 mm). 

‘Type species : AS in section 1. 

S. Greville’ (Klotzsch) Sing. [Boletus, Klotzsch; Boletus flavus 
var, elugans (Schum. ex) Fr.z xocomus flavus var, elegans Quel. 5 
Txocomus elegans Sing] with var, Clintonianus (Peck) Sing. (Boletus 
Clintonianus Peck); also 8. jacuticus (S 
unless it belongs in subsec 
2, GRANULATI Sing. (1938). Stipe with glandular dots, 
h indistinct and scattered minute glandulae (and macro- 
scopically appearing devoid of glandulae) and then stipe initially pure 
white, or pores with conspicuous glandulae; hymenophore not red 
dish or pink; symbiosis with Pinus, rarely with Tsuga, Abies, perhaps 
also Pseudotsuga and Picea, never with Lariz. 

Type species : 8. luteus (L. ex Fr.) 8. F. Gray. 

Subset. Latiporini Sing. (1938). Spore print cinnamon ; pores 
wide, often boletinoid, larger than 1 mm in tangential diameter 
when fully mature. 

Type species : 8, flavidus (Ir.) Sing. 

’. flavidus ('v.) Sing. (Boletus, Fr.) ; 8. sibiricus (Sing.) Sing. (Ixo- 
comus, Sing.), with ssp. helveticus Sing. (Ixocomus sibiriens sensu 
Favre non Sing.); S. glandulosus (Peck) Sing. (Boletinus, Peck); 8. 
«nericanus (Peck) Snell (Boletus, Peck); 8. subaureus (Peck) Snell 
(Boletus, Peck); probably also S. flavoluteus (Snell) Sing. (Boletinus, 
Snell) if distinet from S. americanus. 

Subsect. Angustiporini Sing. (1938). Spore print cinnamon ; 
pores usually smaller than 1mm in diameter, rarely reaching 1 mm 
in fully mature specimens. 

Type species : 8. granulatus (L. ex Fr.) O. Kuntze. 

8. subluteus (Peck) Snell apud Slipp & Snell (Boletus, Peck); S. 
cothurnatus Sing. with two seasonally dimorphons subspecies, ssp. 

42 
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aestivalix Sing. and ssp. hiemalis Sing. ; S. luteus (L. ex Fr.) 8. F. 
Gray (Boletus, L. ex Fr.; Ixocomus, Q 
B 





); 8. placidus (Bon.) Sing. 
(Boletus, Bon.; Ixocomus, Sing.; Boletus albus Peck); S. granula- 
tus (L. ex Fr.) O. Kuntze, with ssp. typicus and ssp. leptopus (Pers.) 
Sing. and ssp. Snellii Sing. (the latter identical with most American 
material of « Boletus grannlatus », the former a Mediterranean race, 
described and collected ax Boletus and Lrocomus Bellinii, Boletus 
and Ivocomux Boudieri “, and Teocomus leptopus by the different 
authors); 8. albidipes (Peck) Sing. (Boletus, Peck); 8, brevipes (Peck) 
©. Kuntze (with several varieties) ; perhaps also 8. acidus (Peck) 
Sing. (Boletus, Peck). 

Subsect. Hirtellini Sing, (1945). Spore print brown with a later 
vanishing olivaccous tinge; pileus fibrillosely rough to. sqnamulose 
(imately so, not from the superficial veil); pores small to medium 
wide (i, &. their diameter smaller than Lu or around } mm.) 

Type xpecies : 8, hirtellux (Peck) O. Kuntze, 

NS. punctipes (Peck) Sing. (Boletus, Peck); S. plorans (Rolland) 
Sing, (Boletas, Rolland ; Txocomus, Favre; Boletus Cembrae Stu- 
der); 8. tomentosus (Kunffm.) Sing. (Boletus, Kanffm.; S. hirtellus 
var, mutans (Peck ex) Snell apud Slipp & Suellj; 8. Cembrae (Sing.) 
Sing. (Ixocomus, Sing.) ; 8. hirtellus (Peck) O. Kuntze (Boletus 
Peck); 8. ruber Sing. & Sipe apnd Sing. 

Sect. 3, BOVINI Sing. (1938). Stipe withont glandular dots 5 
colored from the beginning; veil none; pores not pink and not red, 
also not orange rusty, but often becoming pinkish on drying ; mycor- 
vhiza with Pinus. more rarely with other coni 

Type xpeviex : 8. bovinus (L. ex Fr.) 0. K 























































nize, 











Subseet, Euryporini Sing. (1938). Pores wide (more than 1 mm. 
in chameter) ; pileus not squamutose ; context with ammonia becoming 
dark rose, then red, and eventually brownish 





N. hovinux (I, ex Pr.) O. Kuntze, 

Subsect. Stenosporini Sing. (1938). Pores small to medium 
sized (diameter 1 mm, or sligttly less); pileus squamulose as in the 
Granulati subsection Hirtellini ; context reacting more indistinctly 
(reddish-lilae) with ammonia, 








“* One cannot help bat suspect that the two species which Reichert (S/d. 
Mushy, Palestine 1, in Pal, Journ, Bot. 3 (1-2): 209-224. 1940) attempts to keep 
t under the names Rostkovites Boudieri (Quél.) Reichert and R. Bellini (Inz.) 
Reichert, are merely different stages, the latter representing a younger, or 
perhaps retarded condition of the earpophore, but both specifically identical. 
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8. variegatus (Sw. ex Fr.) O. Kuntze. 

Sect. 4. PIPERATI Sing. (1938). Stipe without glandular dots, 
colored from the beginning ; veil none ; surface of the pilens moderate- 
ly viscid to almost dry, glabrous or squamulose-flocculose ; hymeno- 
phore dull purplish red or dull red inside, and outside, or pink 
throughout, or sometimes partly red or pink but the red or pink 
color never localized at the pores only, eventually often disappear- 
ing in very old specimens; mycelium at the base of the stipe tend- 
ing to be yellow. forming mycorrhiza with various trees, mostly 
conifers (Picea, Abies, more rarely Tsuga, Pseudotsuga, or Pinus), but 
occasionally also with frondose trees **. 

Type species : S. piperatus (Bull, ex Fr.) 0. Kuntze. 

8. rubinus (W. G. Smith) Sing. (Boletus, W. G. Smith); 8. pipera- 
tus (Bull. ex Fr.) 0. Kuntze, with var. amarellus (Quél.) Sing. (Bole- 
tus Pierrhuguesii Boud.); S. rubinellus (Peck) Sing, (Boletus, Peck). 








KEY TO TIDE SPECIES 


A. Stipe with a veil and without glandular dot ‘corrhiza with larch. 
B. Pilens raspberry red. Northeast Asia. 8. jacutious 
B. Pileus some other color. 
C. Pores wide, yellow when young and not injared, Alps, Altai, pox- 
sibly England (where it might have been introduced with seedlings) 
8. flavus 





©, Pores cither not yellow, or not wide. 
D, Pores yellow, small (less than 1 mm. in diameter). 
S. Groviltet 
D. Pores not yellow. 
E. Pores orange russet. Alps and most of Europe, Altai and 
most of Siberia. S. tridentinus 
E. Pores whitish then grayish. Girenmpolar. 8, aeruginascene 
A. Stipe with or veil is present, the stipe is beset with glan- 
ular dots ; mycorrhiza not with Larix. 
F, Stipe with glandalar dots. 





© ‘There can be uo doubt but that Boletus rubinus as described by the Bristish 


mycologists, especially Pearson who has studied this species more carefally 
than his predecessors, is a species of this section of Swillus, yet, the habitat as 
indicated iu the literatare is not with conifers which is a very unusual case in 
this whole subfamily. Mr. A. A. Pearson, Hindhead, Surrey, England, was kind 
enough to write me about the habitat of this fangus : « In one case there are no 
coniferous trees in the neighborhood ; in the other, there was a recent planta- 
tion of firs but on the other side of a brook and ravine that intervened. Both 
weve ander cake and that ic the habitat moentioued br Ren. 3 
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G. Spore print cinnamon without the slightest olivaceous tinge even 
when quite fresh ; pileus smooth and glabrous except for occasional 
superticial floccons or patches from the veil ; reaction with ammo- 
nia always distinct. 

H. Many pores more than 1mm. in diameter, often boletinoid ; 
veil present but often fuga 
I. Pilens bright golden yellow. North America, mostly with 
Pinus strobus. . americanus 
leus dull yellow, olivaceous-alntaceous, ete. 

J. Annnlus hyaline at first and completely glutinons-slimy. 
In moist woods and swamps in Europe under Pinus 
silvestris 8. flavidne 

J. Annnlns not so, and not occurring under Pinus sil- 








nse 








I. 











vestris. 
. With Pinus ssp. 

L. Pilens umbonate; annulus usually present. 
Occurring with various pines from the Amer 
can Pacific Coast region east to the Lake Atha- 
basea region in Canada, and also in the Altai 
and in the Alps (hero a subspecies helveticus), 

S. sibirious 

L. Piles obtuse, or exceptionally umbonate ; 

annulus absent. North America. 8, subaureus 
K. With other conifers. Northeastern North America, 
S. glandutosus 












H, Pores all less than 1 mm in diameter. 
‘M. Glandulae manifest. 
N. Veil present. 

0, Stipe about 6 times longer than thick, or moro; 
annulas not broadly sheathing ; mycorrhiza with 
Pinus, sect. Cembrae in North America. 8, sublutens 

©. Stipe shorter, or annulus broadly sheathing ; my- 
corrhiza usually with pines of other sections than 
Cembrac (2-3 needle-pines). 

P. Context a warm orange yellow ; annulus very 

strikingly broadly sheathing the stipe ; mycor- 

rhiza with Pinus taeda, P. palustris, and P. 
australis in southeastern North America, 

8. cothurnatus 

P. Context white to partially lemon yellow; 

annulns somewhat sheathing in its lower por- 

tion, distant above when normally developed ; 

mycorrhiza in natare with P. pinea, P. silees- 

tris, P. nigra, P, mugho, P. resinosa. Cireum- 

polar. 8. luteus 

N. Veil present and then never forming an annulus, or 

else absent, more frequently absent. 
Q. Pilens white or at least partly white for a long 
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period ; stipe elongate and usually much longer 
than the diameter of the pilens; NH,OH reae 

red in mature specimens; mycorrhiza with Pinus, 

sect. Cembrae. Eastern North America and Europe, 

S. placidus 

Q. Pileus differently colored, or stipe shorter and not 

ocenrring under pines of the section Cembrac. 

KR. Spores larger than 8.2 (at Teast. a majority 

of spores in a print reaching higher figures). 

European, Asiatic and African races of S. gra- 























nulatus. 
8. Stipe e! pileus yellow to yellowish 
brown ; mycorrhiza with Pinus silvestris 





and P. mugho. Europe, Western Siberia, 
ete. 'S. granulatus ssp. {ypicws 

8. Stipe short ; pilens often whitish or light 
fuseous, mycorrhiza with Mediterrane: 
pines. Mediterranean region from Spain 
to Palestine. S$. granulatus ssp. leptopus 

R, Spores all shorter than 8.2 .or just reach- 
ing 8.2. 

. Glandulae conspicuons, not limited to 
the apex of the stipe in fresh mature ma- 
terial ; tubes adnate ; veil rarely present ; 
stipe without reddish colors inside under 
normal weather conditions ; mycorrhiza 
with Pinus strobus in North Amerie 

8. granulatus ssp. Snel 
dulae confined to the apex of the 
3 tubes decurrent inmost 
ture ; veil marginal, 
usually rather distinet ; mycorrhiza with 
Pinus strobus and P. monticola, sometimes 
also in nearby stands of other pines, or 

a. 
S. albidipes 
M, Glandulae very indistinet or practically absent; stipe ini- 
tially white, usually short ; mycorrhiza usually with « two~ 
neodle-pines » in North America (if stipe long, ef. S. albi- 
dipes). 5. brevipes 
G. Spore print with an olivaccons tinge. 

U. Context unchanging, or at least not becoming blue on ex- 
posure ; stipe very slightly and gradually tapering toward the 
apex, or almost perfectly equal. 

V. Basal mycelium pink; pores brownish or 
ocher-brown. Enropean species under Pinus cembra. 







































other conifers. North Amei 


ther deep 
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W. Stipe strongly thickened toward the base ; pores 
brownish to brownish olive, never yellow; glandulac 
crowded, often running into each other and making 
the stipe sticky ; numerous non-inerusted fusoid eysti- 
dia present on the pores ; spores (7.8) 8.8-11.5 x 8-3.7 13 
color of the pileus often around «Mars yellow»; my- 
celium white ; NH,OH and NH, on the surface of the 
pilens definitely negative. With pines, mostly P. strobue, 
in North America, 8. punctiper 

W. Stipe slightly, if at all, thickened toward the base 5 
pores of immatare and mature carpophores yellow, oF 
pinkish ocher (in youth), or yellowish olive (in age) 5 
glandalae distinet and numerous but not forming sticky 
patches; non-inerusted eystidia infrequent on the pores; 
fasoid eystidia exceptional, or none; spores (6.8) 7.5- 
10.2 x 8-3.5 2; color of the pilens never «Mars yellow; 
myceliom not always white; NH, on disc of pilens 
«Persian lilac», on margin « Acajou red» (Ridgway) 
after very Jong exposure; NH,OH lilac, then purplish 
carmine, then amethyst around an eventually cinnamon 
spot. With pines in North Ame: S. hirtellus 

U, Context blning ; stipe more or less thickened toward the base, 

sometimes rather abruptly thickened. 









































X. Pilens red. Oregon. 8. ruber 
X. Pilens not red, 
Y. Pilens and stipe golden yellow, then sulphur yellow to 





sordid yellowish rather dull colored in herba- 
ium material ; te; «in several associn- 

of the Thuja-Tenga zone » (Shipp & Snell). North 
America, Rocky Mts., and west to the Pacific Const. 

8. tomentosus 
¥. Pilens ocher-brownish to orange brownish with darker 
les; mycelium pink ; in Laria-Pinus-Picea stands 
of the north-exposed slopes of the Central Altai, 

8. combrae 











F, Stipe without glandalae, 
%. Stipe at first pure 
Z. Stipe colored from the beginning. 

AA. Pores and tubes reddish (dull purplish red, dull red, pink, 
ete.) when quite fresh (even partly so— but not merely the pores 
discolorous). 

BB. Spores ellipsoid, short ; reported under oaks in England. 
Se rabinns 





(see S. brevipes) 





BB. Spores more elongate, always under conifers. 
CC, Pileus warty-floccose ; taste mild. Eastern North 
America, S. rubineltus 
CC. Pileus glabrous ; taste mild or peppery. Circumpolar. 
S. piperatus 
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151. PHYLLOPORUS Quél. 
Flore Mycot., p. 409. 1888. 

‘Type species : P. Pelletieri (Lév. apud Crouan) Quél. [= P. rhodo- 
aanthus (Sehw.) Bres. ssp. europacus Sing. 

Characters : AN characters as in the subfamily but the hymeno 
phore lamellate (with anastomoses in most cases) ; the cuticle of the 
pileus when young and fresh always turning vivid blue with ammo- 
niacal vapors ; hymenophoral trama always with a lateral stratum 
consisting of hyphae touching each other (not very loosely arranged) 
and moderately strongly divergent, not or not much paler colored 
than the mediostratum, i. ¢, constantly of the Phylloporus-type, and 
never even intermediate between the Phylloporus-type and the Bole- 
tus-type. On the ground, rarely on very decayed wood, under trees. 

Development of the carpophores : Unknow1 

Area: Almost cosmopolitan, but rarer in Northern Aj 
other regions than in Southeastern Asia, North Ame 
of Europe. 

Limits: ‘This genus differs from other agaries by the bright 
blue reaction caused by ammonia on the surface of the pilens ; 
only few species of Xerocomus have the same reaction. The genus 
Xerocomus is distinguished by tubulose hymenophore. 

‘The author found it most practical to follow the example of Quélet 
himself who is the original author of both genera, Phylloporus and 
Xerocomus, and consequently, all tubnlose species are taken to Xero- 
comus. On the other hand, one might prefer to combine the section 
Pscudophyllopori of Xerocomus with the genus Phylloporus, thus 
basing the delimitation primarily on the chemical characters. This 
would not materially improve the delimitation as compared with 
that proposed by Quélet and the author, and therefore was rejected 
in view of the readiness by which the configuration of the hymeno- 
phore can be ascertained as compared with the observation of a che: 
mical color reaction which is often obscured by age, and absent in 
dvied material. 

State of knowledge : There is only one species which is completely 
known. But this species has been split into a «circle of races», 
representing a sum of subspecies. These geographic races were all 
characterized and some of them described by the author (Farlowia 
2: 280-284, 1945). Another, Indian, species is known to the author 
from dried material. 

Practical importance : Unknown. 
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SPECIES AND SUBS! 





nes 


P. rhodoxanthus (Schw.) Bres. (Gomphidins, Sa 
Lloyd; Paxillus, Ricken) « ng of ssp. americanus Sing. (the 
type subspecies, also Paxillus flavidus Be perhaps Paxillus sul- 
catus Pat.), ssp. Dogoriensis (Hoehnel) Sing. (P. bogoriensis Hochnel); 
ssp. europaeus Sing. (P. Pelletieri ( apnd Crouan) Quél. ; Clito- 
eybe, Gillet; Paxillus, Vel.; Paxillus paradoxus (Kalehbr). Cooke) ; 
ssp. foliiporus (Murr.) Sing. (Gomphidins foliiporus Murr.) ; P. sul- 
phureus (Berk.) Sing. (Paxillus, Berk.). Perhaps also P, infundibuli- 
‘formix (Cleland) Sing. (Paxillus, Cleland). 





Flammnla, 





















152. XEROCOMUS Quél. 


Flore Mycol., p. 417, 1888. 









'ype species : X. subtomentosus (Ia. ex 
Syn. : Xerocomopais Reichert, Palest. Journ, Bot. h. Ser., 3: 229, 1940. 
Characters : Pileus more or less tomentose or subtomentose, tre- 
quently with at least fragmentary trichodermium palisade; hymeno- 
phore not lamellate, occasionally subboletinoid but never traly 
Doletinoid, most frequently with rather wide and angular pores, 
adnate, often with a decurrent tooth, or areuate-deeurrent, more 
rarely becoming depressed around the stipe and then usually the 
radial walls of the tubes forming a sublamellate ring aronnd the 
apex of the stipe, not free, but sometimes separating in age; spores 
variable in size, subcylindrie to subfasoid, or ellipsoid-oblong to 
ellipsoid-subelavate, sometimes almost ellipsoid-ovoid and rather 
short; always olivaceous brown in print; hymenophoral trama 
of the Phylloporus type (Phylloporus-subtype of the Vilateral type), 
i.e. lateral stratum consisting of moderately diverging and not 
very loosely arranged hyphae, not much or not at all paler than 
the mediostratum, in section Pseudoboleti the structure of the tra- 
ma intermediate between the Phylloporus-subtype and the Boletus- 
subtype (hyphae of the lateral stratum distinetly divergent, loo- 
ser than in the mediostratum but still mostly touching each other, 
hyphae of the mediostratam slightly sabparallel-sub-interwoven 
and slightly colored, deeper than the practically hyaline lateral 
stratum) ; eystidia medium-sized to rather large, not strikingly 


Quel. 
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none; stipe usually cylindric, or subequal and comparatively rather 
thin, more rarely assuming some other shape, and very rarely ven- 
tricose-bulbous as in Boletus, sometimes with an ocher-brown to 
chestnut colored coarse network at the apex of the stipe, never finely 
reticulated as in Boletus ; veil none; yellow pulvernlence none; glu- 
tinous covering of stipe or pilens absent; context unchanging or 
changing color, often bluing in certain portions; all hyphae without 
clamp connections. On soil, humus, very decayed wood, anthills, and 
carpophores of Scleroderma, in the woods, and in gardens near trees. 

Development of the earpophores : Gymnocarpous in X. Zelleri (Geller 
1914); slightly hemiangiocarpous in Y. parasiticus (Reijnders 1933; 
ef, Singer 1945). 

Area : Almost cosmopolitan. 

Limits : Some species of the section Pseudophyllopori are so. simi- 
lar to Phylloporus that it is dificult to tell them apart without know- 
ing the configuration of the hymenophore. The blue ammonia re- 
action is also the same in those two groups. On the other hand, the 
section Psendoboleti is so close to Boletus, it is sometimes dificult to 
tell the difference without a very al analysis of the structure of 
the hymenophoral trama and a comparison of the average habit. and 
the chemical characters of the species concerned. It is conceivable 
that some mycologists would prefer to combine Xerocomus and Bo- 
Ivtns, but then, there would be no way of avoiding the disappearance 
of Phylloporus, and as a result, we would find Phylloporus — a genus 
considered as belonging to Paxillus by most of the authors of the 
Friesian era — and Boletus edulis, B. appendiculatus, ete, side by 
side in the same genus, We have here a case parallel and comparable 
taxonomically with that of the Mycenas and that of the Clitocybes, 
the former as well as the latter either covering their own subtribes 
and becoming monster genera in size and divergence of the extremes 
unless they at ded in smaller natural units. In the ease of 
the Phylloporus-Xerocomus-Boletus-complex, the author believes that 
these three genera are natural elements, and should be preserved in 
the sense applied to them in the present work. ‘This still leaves the 
door open for minor corrections if such should later appear to be 
necessary, ¢. gr. the transfer of the Pseudophyllopori to Phylloporus, 
or the Pseudoboleti to Boletus, ete. No such transfers are warranted 
at the present time, nor are they likely to become necessary in the 
future unless new data and facts turn up that are not foreseeable 
now. 
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of the genus are based on 
to be expected that many 
idered as incompletely known, i. e. one or 
two characters are missing which would provide the data required 
for an insertion in the scheme of sections proposed by the author. 
Consequently, the number of species admitted here is no indication 
of the actual number of spe probably much higher than 
the total of 14 inserted in the classification plus the 4 species admit 
ted as being species of Xerocomus. Even so, the position of some 
species in their respective sections is rather a temporary one since 
the chemical reactions are unk: species admitted. 
In section 1, the anthor (1945) arbitrarily introduced a sectional 
diagnosis containing as the main characterization a chemical re- 
action but with an alternative microscopical feature, the shape of the 
spores. This made it possible to insert several species into the sys- 
tem of classification adopted by the anthor such as would otherwise 
have remained on the list of doubtful species. But this whole ar 
rangement did not necessarily provide the permanent definition of the 
section Pxeudophyllopori, but merely a temporary one. At least some 
of the short-spored species had to be removed from this section when 
the ammonia reaetion of fresh material became known. 

Practical importance : It is not known wheter all species of Xero- 
fungi, and the practical importance they 
might have if they were mycorrhizal, is only potential at the time 
being. Besides, most species seem to be selective as to the mycor- 
rhiza host but to a certain degree, much less so than the species of 
Suillus and Boletinus. All species tested have proved to be edible, 
especially X. subtomentosus and X. chrysenteron which are frequently 
used for food and even sold in the markets of Europe. 


State of knowledge : Since the 
chemical vi 
species must still be cor 
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SPECIES 


Sect. 1. PSEUDOPHYLLOPORI Sing. (1945). Amnonia reaction 
bright and rich blue on the young, fresh pilei (« porcelain blue» or 
«dusky green blue» of Ridgw 

Type species : X. illudens (Peck) Sin 

X. hypowanthus Sing. ; X. pseudoboletiaus (Murr.) Sing. (Ceriomy- 
ces, Marr. (. itludens (Peck) Sing. (Boletus, 














(. hemizanthus Sing 
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X, lanatus (Rostk,) Sing. (Boletus, Rostk.); and X, coniferarum Sing. 
[Boletus ferrugineus Bres. non Frost; X. spadiceus (Fr. sensu Qué- 
let) Quél.; possibly X. Linderi Sing. (reactions unknown)}. 

Sect. 2. PSEUDOGYRODONTES Sing. Ammonia reaction not 
as indicated above; spores always short (twice as long as broad or 
shorter); pores and tubes not yellow, more or less arenate-decurrent. 

‘Type species : X. xquarrosoides (Snell & Dick) Sing. 

NX. squarrosoides (Snell & Dick) Sing. (Boletus, Snell & Dick; 
Phylloporus, Sing. 1938); most probably also X. Housei (Murr,) 
(Ceriomyces, Murr.). 

Sect. 3, SUBTOMENTOSI (Ir.) Sing. (1942). Spores elongate, 
i, e. more than twice as long as broad; reaction with ammonia on 
the surface of the pileus never as indicated in section 1, but either 
negative, or indistinctly livid, violet, blackish blue, chestnut color, 
these colors (except the latter) often not persistent but disappearing 
Within a second; mycelium never parasitic on the carpophores of 
gastromycetes (Scleroderma) ; trama truly characteristic of the Phyl- 
loporws-subty pe of bilaterality; pileus not tomentose and viscid at 
the same time, in fact rarely viseid in the species known. 

‘Type species : X. subtomentosus (L, ex Pv.) Quél. 

X. subtomentosus (L. ex Fr.) Quél, (Boletus, L. ex Fr.) ; X. chrysen- 
teron (Bull. ex Fr.) Quél. (Boletus, Bull, ex Fr.); X. Zelleri (Murr,) 
Snell apud Slipp & Snell (Ceriomyces, Murr.) (if not conspecific with 
the preceding species); probably also X. Junghuhnii (Hoehnel) Sing. 
(Boletus, Hoebnel). 

Sect. 4. PARASITICI Sing. (1942). As in the preceding section 
but growing parasitically on the carpophores of Scleroderma (perhaps 
oveasionally also on other fungi); context not or scarcely bluing; 
trama of the Phylloporus subtype. 

X. parasiticus (Bull. ex Fr.) Quél. (Boletus, Bull, ex. Fr.). 

Sect. 5. BRASILIENSES Sing. (1945). Pileus tomentose and 
viscid at the same time ; pores initially rather small, then becoming 
large or, comparatively, gigantic; spores small (69.3 x 2.8-4.2 p); 
otherwise as in the Subtomentoxi. 

Type species : X. brasiliensis (Rick) Sing. 
vasiliensis (Rick) Sing. (Boletus, Rick); obviously also X. indi- 
cus Sing. 

Sect. 6 PSEUDOBOLETI Sing. (1945). Pileus somewhat viscid 
or dry and tomentose, depending on the amount of humidity absorb- 
ed, or granulose-floceose ; tramal structure intermediate between 
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the Phylloporus-subtype and the Boletus-subtype ; ammonia provok- 
ing a blackish blue reaction on fresh and young specimens (surface 
of the pileus), but this reaction disappears very rapidly, exactly as 
the same reaction in section 3; spores rather large (11.5-18.5 (24) 
45.71); pores medium wide, rather pale colored with a greenish 
tinge or pale yellowish. On the ground in woods (coniferous or 
dose). 

‘Type species : NX. badius (Bv.) Kiilmer ex Gilber 

AX. badius (l'v.) Kiihner ex Gilbert (Boletus, Fr. 
(Frost) Sing. (Boletus, Frost); obviously also 
letus leoninus Boudier non Krombh.). 
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Roxanae 
Sing. (Bo- 





KEY TO THE SPROIKS 





See Singer, Farlowia 2: 88. 1045. 


Subfamily Boletoideae Sing. 


Am, Midl. Natur, 37:1. 1947. 


Type genus : Boletus Dill. ex Fr, em, Sing. (L047). 

Characters : Pileus viscid ov di stipe equal or ventricose-bul- 
bous, viseid or dry ; veil present or absent ; if present, either pulve 
rulent and yellow or orange-latericions or green, or else entirely 
glutinous; clamp connections always constantly and completely ab- 
sent; glandulae none; hymenophoral trama always of the Boletus- 
subtype of the bilateral type, i.e. the lateral stratum consisting of 
loosely arranged, strongly divergent hyphae which are much paler 
(mostly hyaline) than the mediostratum ; hymenophore never red 
or pink both inside and outside. Mycorrhiza not exclusively with co- 
nifers, but some species or subspecies forming mycorrhiza with 





























: The Boletoideae represent a very natural group of genera 
wich are all closely related to each other. ‘Their most remarkable 
links with other groups can be found in Puleeroboletus w 
perhaps, approaches Suillus, and Boletus, section Subpruinosi EF 
which seems to be close to Nerocomus, sect. Pseudoboleti, While 
Phlebopus may be considered as the most primitive group of the se- 
ties, Leccinum is probably the most highly developed genus. 
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KRY TO THE GENERA 









brous. i.e. uot beset darker or concolorous (and then 
yéllow) squamutes or furfuraceous particles, or else, the stipe is some- 
what furfaraceous, the pores are reddish, or the cuticle is neiter a cutis nor 
an epithelium ; the surface of the stipe ix also often smooth, pubescent, finely 
reticulate to coarsely reticulate or somewhat longitudivally fibrillose, or pul- 
verulent; pores small or wide, red or concolorous, free or aduate to somewhat 
decurrent ; mycorrhiza with frondose trees or with coniferous trecs, in some 
cases the formation of mycorrhiza not certai 

B, Spore print consistently brownish with an olivaceous tinge, o olive 


A. Stipe not 


















colored. 
C, Pilens covered with a yellow pulverntence or viscid (and then the 
cuticle not made ap of an epithelium or trichedermium); veil often 
present, or stipe viseid ; in very old and dried material, the hyme- 





nophore often assnming a very deep golden yellow or golden olive, 
or reddish orange color due to au easily dissolved (NH,OH) pigment 
which is bright yellow under the microscope and similar to that 
of the Gymnopili (Cortinariaccae). 
D. Hymenophore a thin to medium thick layer of decurrent tubes, 
arcnate at least when young; stipe frequently swollen-ventricose 
es farrowed at the base which often arises from a 
nently turning blue on exposures 
ize of the earpophores often remarkable, 
153. Phlebopus 
D. Hymenophore cousisting of rather long tubes, not decurront: 
but either adnate or depressed around the stipe, either appla- 
nate or convex beneath ; stipe usually not swollen-ventricose 
but in most species and specimens either subequal or atteunate 
toward the apex or toward the base ; pseudosclerotium none ; 
context rarely turning blue, and if it does, there is a yellow 
pulveruleuce present (from the veil); carpophores small to large. 
154. Pulverobolelus 
C. Pileus not covered with yellow pulyeralence and not viseid unless 
the enticle is made up by a trichodermium; veil never present; stipe 
‘cllow pigment often present but usually not as abun- 
and deep colored us in Gymnopilus. 155. Boletus 
B. Spore print not showing any trace of olive even if quite fresh. a 
KE. Spore print rusty yellow ; spores bright golden under the micro- 
scope, long-eylindric, almost rod-shaped and narrow in the type; 
stipe smooth aud glabrous ; context white, unchanging, mild, 
156. Xanthoconium 
E. Spore print deeper ferraginous brown, or wood brown, fawn color, 
pinkish vinaceous, ete., spores not golden under the microseope, not 
(or exceptionally) rod-shaped ; stipe rarely smooth and glabrous as 
well; context rarely white and unchanging and mild at the same 
time. 157. Tylopilus 
A. Stipe scabrous with darker squamules or farfuraceons particles, thesquamules 
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somewhat squarrulose, making the surface appear rough, and consisting 
of fascicles of parallel hyphae which evd up in a fragmentary stipe hyme- 
nium, consisting of dermatobasidia, dermato-psendoparaphyses, and dermato- 
eystidia; if the surface of the stipe is merely farfuraceous, the cuticle con- 
sists partly of an epithelium or a cutis (cinnamon colored horizontal hyphae 
imbedded in a gelatinous mass); stipe often rather fibrous-hard and often 
attenuate from the basal thickening to the apex, more rarely cylindric or 
ventricose ; pores of the hymenophore very small, their walls thin, therefore 
also the hymenophoral tramaa very thin layer, the pores never red, the tubes 
free or very strongly depressed around the apex of the stipe, very long in 
most species in the middle between the apex of the stipe the margin ; 
mycorrhiza almost constantly with trees of the orders Salicales or Fayales 
(only in Leccinum aurantiacum occasionally with 2-needle pines, bat much more 
frequently with Populus). 158. Leceinum 



























153. PHLEBOPUS (Heim) Sing. 


Ann, Mycol. 34 : 326. 1936. 
Type species : P. colossus (Heim) Sing. 
Syn. : Boletus subgenus Phlebopus He m, Rev. Mycol. 1: 6. 1936. 


Characters ; Hymenophore arcuate, tubes deeurrent in young car- 
pophores and remaining so for a considerable period, rather short ; 
stipe frequently swollen-ventricose and sometimes furrowed at the 
base which often arises from a pseudosclerotium ; context frequent 
ly turning blue on exposure; veil none; size of the carpophores often 
remarkable ; otherwise much like Pulveroboletus. On the ground in 
woods, on various débris, on stumps and trunks, on sawdust, ete. 

Development of the carpophores : Unknown. 

Area: African and Asiatic tropics, only one species in Europe 
and North America. 

Limits: In habit, this genus is close to Gyrodon but lacking the 
clump connections. In the other characters it is close to Pulverobo- 
letus but differs in habit. 

State of knowledge: ‘Che most essential characters a 
three species. 

Practical importance: The tropical species are suspected to be 
poisonous, 











re known in 





SPECIES 


Sect. 1. COLOSSI Sing. (1947). Stipe furrowed near the base. 
P. proloesue (Heim) Sine, 


672 LILLOA XXII (1949) 


Sect. 2. SULPHUREI Sing. (1947). Stipe scarcely furrowed or 
quite smooth. 

Type species : P. sulphureus (Fr.) Sing. 

P. sulphurens (Pr.) Sing, (Boletus, F 
& Curt.) ; P. eiperinus Sing. 





Boletus hemichrysus Berk. 





KEY TO THE SPECIES 


iffa key 
1947. 






‘This genus is still small, 
is wanted, it can be consnited i 





154. PULVEROBOLETUS Marr. 


Mycologia 1 9, 1909, em, Sing. (1947). 





ype species : P. Ravenelii (Berk. & Curt.) Murr. 
id when wet, dry when obs 
nsisting of a cutis, more rarely 





Characters: Pilens vis 
weather; cuticle most frequently 
ofatrichodermium, often covered with the slender appressed hyphae 
ofthe superficial yellow pulverulence (veil), this pulverulence or veil 
more green or reddish than yellow but never whitish or 
gray, brown, ete.; veil, if pres ing a pulyeralent-arachnoid 
consistency, uot viscid, or, in one species completely glutinous and 
hyuline; if there is no veil, there are nevertheless traces or rudiments 
of a veil in form of a glutinous or pulverulent sheathing of the stipe, 
rarely veil not apparent atall; stipe cither entirely smooth, or some- 
times reticulate, usually subcylindric or somewhat thickened at the 
hase but not typically bulbous-ventricose or swollen-ventricose ; 
tubes not or seareely te when the carpophores are very young, 
later applanate or convex benes ally more or less depressed 
around the stipe, usually comparatively long (one fifteenth of the 
diameter of the pileus in large specimens, or longer), the longest 
tubes situated in the middle between the margin and the stipe, often 
very bright golden yellow, or reddish orange, or golden-olive, colors 
never observed in Boletus, and persisting after drying, or even 
appearing on drying; they are due to a very soluble (NH,OH) 
pigment which is yellow and rapidly permeates the whole preparation 
but disappears after a few minutes when agitated; pores small to 
large; hymenophoral trama truly bilateral-divergent of the Boletus- 
subtype but the difference between lateral stratum and mediostratum 
not always very strongly expressed in preparations made in NH,OH 
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medium because of the solubility of the pigment; clamp connections 
none; spores typically elongate and either fusoid or ellipsoid-fusoid 
to subcylindric, more rarely short-cylindric or short-ellipsoid ; eys- 
tidia usnally rather large with the upper portion broadly inflated, 
or else rather thir mpullaceous ; spore print olivaceous brown 
(«Isabella color», «olive citrine», « medal bronze», ete. Ridway, or 
plate 16, 12 C, Maerz & Paul); context blning only ifa yellow pul- 
yertilent veil is present. On the soil in woods, and near trees, with 
coniferous as well as with frondose tree: 

Development of the carpophores : Unknown. 

Area: Most abundatly occurring in North America and in south- 
eastern Asia, but also in Afriea, Europe, and perhaps almost cosmo- 
politan. 

Limits: The Jim 
structure of the tran 
ture (se! 
and thei 
r 
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(erocomus ave determined by the 
. The species with intermediate tramal struc- 
t. Preudoboleti of Xerocomus) are not similar to Pulveroboletus, 
chemical reactions separate them, especially the ammonia 
ion Which is generally much stronger in the Xerocomi than in 
the Pulveroboleti. The Xerocomi never have any viscidity or any 
pulverulent veil on the stipe. In the section Pseudoboleti, there is 
never any reticulation on the middle portion of the stipe whereas 
P. vetipes has a very strong reticulation. 

The Pulveroboleti differ from Suillus in often 1 
evelate stipe, a combination not known in St 
the characteristic bright and rich yellow pi. 
(but not in all species), in formi 
(as well as with conifers). Dusky red to pink color of the hymeno- 
phore oceurs only in Suillus; golden yellow, orange-scarlet, or oli 
golden hymenophore, especially if well preserved in dried specimens 
indicates Pulveroboletus. Pulceroboletus has no glandulae, and no 
viscid veil (except in P. corrugatus). 

The Boleti in the narrowest sense differ from Pulveroboletus in the 
characters indicated in the key, but in certain cases, one may have 
difficulties in the determination. This coneerns species without veil 
and viscosity and with reticulated stipe in Pulveroboletus, and species 
with smooth stipe in Boletus. Consequently, one would consider 
Pulveroboletus retipes as close to Boletus, and Boletus Atkinsonianus 
as close to Pulveroboletus. The former reminds one of Boletus auripes 


in Boletus, and the latter reminds one of Pulveroboletus Curtisii in Pul- 
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caespitosus, The distribution of these species between Pulceroboletus 
and Boletus may appear somewhat arbitrary, but it is based on the 
main affinities of a given species and the sum of its characters rather 
than on the weight of a single character, Pulveroboletus retipes was 
put in Pulceroboletus because of the pulveralent margin often obsery- 
ed in this species, and also because of its cuticular structure. 7’. 
Curtisii is certainly a Pulveroboletus because of its general appea- 
yance, viscid stipe, ete. and the viscid to glutinose stipe of P. 
caespitosus and its affinity with P. awriporus show clearly enough that 
this species belongs in Pulveroboletus, not in Boletus. Lhe genus 
Pulveroboletus, in the emended limits is undoubtedly a very natural 
genus, as anyone will appreciate who assembles a good field and 
laboratory knowledge of this interesting group. Minor questions as 
to where exactly the natural hiatus between this genus and Boletus 
must be sought, will be decided after some more monographiec studies 
have made this possible. It is possible that Pulveroboletus retipes 
will eventually be reunited 1) Boletus, 

State of knowledge : The species belonging here are well known, at 
least those occurring in North America, and those Asiatic species 
whose type specimens could be studied. ‘There is only one species in 
Europe. The author admits 12 speci 

Practical importance: Some species are edible but most are ot 
mediocre quality. Very little is known about their mycorrhizal rela- 
tionships, but it may be assumed that they have some potential 
value in forestry just as Xerocomus and Boletus, 




































SPECIES 


Sect. 1, FLAVOVELATI Sing. (1947). Veil pulverulent arach- 
noid, sulphureous, or greenish, not viscid, distinct. 

‘Type species : P. Ravenelii (Berk. & Curt.) Murr. 

P. Ravenelii (Berk. & Curt.) Murr. (Boletus, B. & ©.; Boletopsis 
icterinus Pat. & Baker), and perhaps Boletus subglobosus Cleland 
Cheer. 

Sect. 2, RETICULATI Sing. (1947). Pilens ‘and stipe often 
yellow or orange pulverulent but pulverulence finconstant,and not 
forming a yeil; stipe not viscid, strongly reticulate. 

Type species: P auriflammeus (Berk. & Curt.) Sing. 

P. auriflammeus (Berk. & Curt.) Sing. (Boletus, B. & C. 
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(Berk. & Curt.) Sing. (Boletus, B. & C.; Boletus ornatipes Peck). 

Sect. 3. AURIPORI (Sing.) Sing. (1947) (Nerocomus sect. Auri- 
pori Sing. 1942). Pores golden yellow or brightly olive-gold even in 
dried condition ; veil either not abundant, or absent, yellow-pulve- 
rulent if present ; either pileus or stipe or both viscid ; elements of 
the trama often filled with deep lemon yellow soluble (NH,OH) 
pigment. 

Type species : P. auriporus (Peck) Sing. 

P. subacidus (Murr. ex) Sing. (Ceriomyces, Murr, nom. nud.); 2. 
auriporus (Peck) Sing. (Boletus, Peck); P. caespitosus (Peck) Sin 
(Boletus, Peck); P. gentilis (Quél.) Sing. (Boletus sanguineus var. 
gentilis Quél.); P. slaviporus (Earle) Sing. (Boletus, Earle). 

Sect. 4. CARTILAGINEI Sing. (1947). Veil none; hymenophore 
not persistently golden yellow nor orange nor golden olive; stipe 
not or scarcely reticulate, rarely subreticulate in part, more or less 
fleshy-cartilaginous, rather frequently hollow; context mostly or 
ical species, or temperate-southern species. 

Type species rtisii (Berk.) Sing. 

P. Curtisii (Berk.) Sing. (Boletus, Berk.); P. rufobadius (Bres.) 
Sing. (Boletus, Bres.); P. viseidulus (Pat. & Baker) Sing. (Boletus, 
Pat. & Baker); P. phaeoeephalus (Pat. & Baker) Sing. (Boletus, 
Pat. & Baker). 




























KEY 10 





recs 


A key taking into consideration all the species i 
published by Singer, Am. Midt, Natur, 37: 7- 1947. 
this key at present. 


dicated above has beer 
Nothing can be added to 








155. BOLETUS Dill. ex Fr. 


Syst. Mycol. 1: 385. 1821, sensu str. Gilbert (1931) non al. 
Type species : B. edulis Bull, ex Fr. 


Syn. : Tubiporus Panlet ex Karst., Kee. 
Dictyopus Quél., Enchir. p. 
Oedipus Bat., Bolets, p. 13. 1908. 

Suilletlus Murr., Mycologia 1: 16. 1909. 
Ceriomyoes Batt. ex Murr., Mycologia 1; 144. 1909. 


216. 1881, 











Characters : Cuticle (Pl. XXVI, 1-5) of the pileus rarely (in small 
tropical species) an epithelium; hymenophre consisting of small or 
large pores continuing into Jong tubes, depressed to almost free 
around the stipe in most {specimens; hymenophoral trama truly 
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bilateral-divergent of the Boletus-subtype; spore print olive or at 
ast brown with an olive hue when quite fresh («olive brown», 
«dark olive buff», «brownish olive», between «citrine drab» and 
«deep olive»); spores usually elongate (with variable shape), but in 
some (especially tropical) species short; stipe usually thick and 
fleshy and solid, reticulate or finely flocculose-squamulose-subfurfara- 
ceous, rarely smooth and glabrous, neither seabrous not glandulose, 
evelate, without a distinct psendosclerotium; context white or yellow, 
sometimes partly red, on injury often bluing, rarely reddening, mild 
or bitter; all hyphae without clamp connections, On the ground in 
woods and near trees. 

Development of the carpophores: Probably gymnocarpous but not 
known in detail from recent investigations. 

Area: Cosmopolitan, but most strongly represented in the warmer 
parts of the temperate zones, especially in America and perhaps 
in Asia. 

Limits : As for the separation of Boletus from the preceding gene- 
ra, see there, Boletus is well separated from Tylopilus in spite of 
what some European authors say about it. ‘They know only one 
single species of Tylopilus and are not in a position to judge on the 
hiatus between the two groups. Aside from the color of the spore 
print which is sharply different in the two genera, there is also a 
difference in the darkening of the context in those species that are 
subject to autoxidation. This autoxidation provokes bluing in Boletus, 
and a variety of discolorations (reddish-gray, vinaceous, lilac, ete.) 
but no bluing in Tylopilus. Boletus is also well separated from Xan- 
thoconium by the color and shape of the spores. In Leccinum, most of 
the species have the spore color of Boletus (or somewhat less olive). 
‘They are separated from Boletus by the roughness of their stipe. In 
some species with yellow pigment (sect. Luteoscabra of Leecinum) 
the seabrosities of Leccinum may be rather similar to the surface 
ornamentation of some Boletus-stipes. In this particular case, the 
author has taken to Leceinum the species with a definite cutis and 
viscid pileus as well as the species with an epithelium, while the 
species with trichodermium (PI. XXVJ, 1-4) and dry pileus remain 
in Boletus. Naturally, in some species of Boletus, the trichodermium 
forms a palisade (Pl, XXVI, 2-4) and the single members of the 
chains may become very short, and on the other hand in some spe- 
cimens of Leccinum rugosiceps, the spherocysts of the epithelium may 
be somewhat elongated. In spite of such minor variations, the sepa- 
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ration on this basis is rather sharp, and it leaves only a small number 
of species with epithelium in Boletus,and these are minate (PI. XX VI, 
9), tropical, and not at all related to Leceinum. All species that may 
possibly be construed as intermediate between Leccinum and Boletus, 
are thus taken care of. 

State of knowledge : Some interesting details are still missing in 
the descriptions of certain species, especially in the difficult Bdules- 
group, and also in the Calopedes and in the Luridi, However, the 
general knowledge on the genus is now rather satisfactory in Ame- 
rica, and nearly as good in Europe. More data are needed on Asiatic, 
Australian, and African representatives of the genus. Forty-eight 
species have Leen admitted. 

Practical importance: Concerning their mycorrhizal properties, 
the Boleti have the same chances as the neighboring genera to 
become interesting in forestry. At present, the main practical impor- 
tance of the species of Boletus is their edibility. B. edulis, and B. 
aereus belong to the most widely used and traded wild mushrooms in 
the world, at least as far as the temperate zones are concerned. ‘They + 
are exported from Eastern Europe to various parts of the world, in 
dried as well as in pickled form. Fresh « cépes », «hrby», and 
«Merrenpilze > are found in all European markets at the proper 
season but all efforts to grow them commercially have failed. Other 
species of this genus —as far as they have mild taste — are also 
highly estimated by myeophagists, but some species of the section 
Calopodes can spoil a Whole meal by their bitterness. They should be 
carefully avoided. There have been controversies about the poisonous 
properties of B. luridus, B. satanas, and B. miniatoolivaceus (the 
three most poisonous species), and the response of various persons 
to the action of the poison as well as the violence of the poison 
itself varies a great deal. Even the three species named above are 
at times harmless. But if eaten by certain persons at certain loca- 
lities in a certain quantity, even a small one, and especially if not 
cooked thoroughly, they may cause very serious poisonings. Phoebus 
published one case with B. satanas, where he himself had tested the 
species, and the symptoms are much the same as those experienced 
by the author when he had eaten Boletus lwridus: Rapid action of 
the poison, excessive vomiting, psychological symptoms (depression), 
fast recovery. 

Two species have thus far been proved to have antibacterial 
properties: B. radieans and B. satanas. 
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SPECIES 


Sect. 1, EDULES Fr. (1938). Context white and unchanging (or 
ut least not blaing except in very rare cases in which a slight bluing 
is observed near the tubes), mild; stipe quite smooth to distinctly 
reticulate; spores elongate; epicutis (P1. XXVI, 1-2) not an epithe- 
linm, tubes white, later yellowish, then greenish in some species, or 
pores occasionally slightly brownish; cystidia not strongly colored. 

‘Type species: B. edulis Bull. ex Fr. 

B. Atkinsonianus (Murr.) Sace. & Trotter; B. olicaceobrunnens 
Zeller ; B. edulis Bull. ex with several subspecies (geographic 
races and myco-ecologic adaptations of a permanent, hereditary 
type); B. separans Peck ; B. aereus Bull. ex Fr. 

Sect. 2, GRISEI (Sing. 1947) (Xerocomus, sect. Grisei Sing. 
1942). Tubes white, layer, greyish ; eystidia strongly colored (melle- 
ons or fascons or brown), otherwise much like the preceding section, 

Type species : B. griseus Frost apud Peck. 

B. griseus (Frost apud Peck), ssp. typicws and ssp. Pini-caribacae 
Sing. ; B. fumosiceps (Murr.) Sing. 

Sect. 3. CALOPODES Fr. (1938), sensu str. Sing. (Pachypodes 
Konr. & Maubl, 1924-37). Context white to yellowish, bitter; tube 
wall bluing when fresh. 

Type species : B. calopus Vr. 

B, frustosus Snell. & Dick; B. radicans Pers. ex Fr. sensu Kallen- 
bach (B. albidus Rocqu.); B. inedulis (Murr.) Mu B. calopus Fr. 3 
B. Peckii Frost apud Peck; B. pallidus Frost. 

Sect. 4. APPENDICULATI Konr. & Maubl. (1924.37). Context 
more or less yellow, bluing or unchanging, mild, not bitter; stipe 
distinctly but finely reticulate; pores not or searcely discolorous, 
never red; context not containing poisonous substances; pileus never 
l. 

Type species : B. appendiculatus Schaeff. ex Fr. 

B. auripes Peck; B. appendiculatus Schaeff. ex Fr.; B. pallescens 
(Konrad) Sing. (Boletus appendiculatus ssp. pallescens Konrad); B. 
speciosus Frost; B. regius Krombh. 

Sect. 5. SUBPRUINOSI Fr. (1874) em. Sing. (1947). Network on 
the stipe none or consisting of a narrow reticulate zone of decurrent 
pores immediately under the hymenophore, usually finely floceulose 
to furfuraceous, or fibrillose ; context mild, changing or unchanging, 
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more often bluing then not changing, never becoming pinkish gray 
or yinaceous, not containing poisonous substances in any known 
species ; carpophores small (PI. XX VI, 9) to medium sized, rarely large 
and with the habit of a Xerocomus rather than a Boletus (stipe not 
very thick and not ventricose or not much so); hymenophore adnate 
or slightly depressed around the stipe, more rarely deeply depressed, 
the pores medium sized (1mm) to large in age, either distinetly open 
or daedaleoid-meandering and folded when young; surface of the 
pileus usually tomentose, or pruinose, or subtomentose, or velutinous, 
or granular, 

Type species : B. Barlae Fr. (= B. rubellus Krombh.). 

B. pernanus Pat. & Baker (this and perhaps the following species 
belong in a well defined group, perhaps a new section, characterized 
by the presence of an epithelium on the pileus); B. Patouillardii 
Sing.; B. nanus Masee ; B, aureomycelinus Pat. & Baker; B. Weberi 
Sing. (this species and perhaps B. parcus Peck, belong in a well 
defined group, perhaps a separate section, characterized by red 
pores); B. pulverulentus Opat. (B. mutabilis Morgan); B. granulo- 
siceps Sing. ; B. subsolitarius Sing.; B. rubellus Krombh, (B. versi- 
color Rostk. non 8. F. Gray; B. sanguineus With. non L, ex Lév. 
in Paulet, non Secr.; B. rubriprainosus Barla; B. bicolor Perk; B. 
Barlae Fr.; B. rabeus Frost; B. fraternus Peck ; Xerocomus pruina- 
tus Quél.) with several subspecies (geographic races and myco- 
ecotypes). 

Sect. 6. LURIDI F’. (1838). Differs from the preceding section in 
smaller pores and generally more typical Boletus-habit in contrast 
to the Xerocomus-habit of most of the species of sect. Subpruinosi ; 
pores more often discolorous ; surface of the stipe as in the preceding 
section but in some species finely to very strongly reticulate; pileus 
with a covering as indicated in the preceding section, or viscid; 
context often containing poisonous matter, 

‘Type species : B. luridus Schaef¥. ex Fr. 

B, impolitus Fr.; B. rubricitrinus (Murr.) Murr.; B. lwridetlus 
(Murr.) Murr. (Ceriomyces subsensibilis Murr.); B. oliveisporus 
(Murr.) Murr.; B. flavissimus (Murr.) Murr.; B. miniatoolivaceus 
Frost with var. sublwridus (Murr.) Sing. (Suillellus subluridus Murr.) ; 
B. junquilleus (Quél.) Boudier; B. Queletii Schulzer; B. Dupainii 
Boudier; B. austrinus Sing.; B. tomentipes Earle; B. hypocarycinus 
Sing.; B. subvelutipes Peck; B. vermiculosus Peck; B. erythropus 
{Rs oe Wed Pam. « 2 Maswiati Ti R. Basteoodiae (Murr.) Saec. 
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& Mrotter; B. rkodoxanthus (Krombh.) Kallenbach; B. satanas 
Lenz; B. luridus Schaeff. ex Fr.; B. Frostii Russel with ssp. lorida- 
nus Sing.; probably also B. dichrous Ellis, B. Sullicantii Berk. & 
durt, apud Mont., B. magnisporus Frost, and B. sirmus Frost. 












KEY TO THE SPRCIES 


Keys to the various sections of Boletus applicable to European and Eastern 
North American, especially Floridian species but also to all other species sufti- 
ciently well known at present, can be fonnd in Singer, Am, Mid, Natur. 37 
21-60. 1947. 








156. XANTHOCONIUM 5i 


Mycologia 36 : 361. 1944, 





Type species : X. straminewm (Murr.) Sing. 

Characters: Pileus not serobieulate; hymenophore consisting of 
medium long, white to yellow tubes with small pores, the latter 
concolorus, plainly adnate or adnexed, or more frequently depressed 
around the apex of the stipe; spores nt «antique brown», 
«raw sienna», or «Sudan brown » to « Argus brown » (Ridgway), or 
« Antique bronze », « burnished gold », « chipmonk » (Maerz & Panl), 
often more yellowish in thin layer, and more dull fuscous where 
they were in contact with the carpophore, bright golden under the 
microscope, cylindric to rod-shaped (PI. XXVI, 8), or fusoid-eylindrie 
and always rather narrow, smooth, with thin walls; cystidia present 
in the tubes and on the pores; hymenophoral trama truly. bilateral- 
divergent of the Boletus-subtype; stipe equal or ventricose, rather 
thick, glabrous or subglabrous, completely smooth, solid; context 
white, unchanging, mild. On the ground in woods but not specific 
for coniferous or frondose trees, and found to be associated with 
either of these. 

Development of the carpophores: Unknown. 

Area: Temperate and subtropical North America, 
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Limits : Clearly separable from Boletus and Tylopilus. ‘Lhe color 





of the spores and the white, mild, unchanging context correlated 
with non-scrobiculate pileus separate it from Tylopilus. The color 
(in print and under the microscope) of the spores separate it from 
Boletus ; the shape of the spores may also serve as an auxiliary cha- 
raeter. The yellow-spored species of the Gyrodontoideae ditfer in 
having clamp connections, much shorter and less rusty eolored spores 
which are not golden under the microscope. 
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State of knowledge : Lwo species are known. 

Practical importance: Both species are edible. They may have 
some potential importance in forestry since they are mycorrhizal, 
as far as field observations can in 








SPECIES 





X. stramineun (Murv.) Sing. (Gyroporus, Murr); X. afine (Peck) 
Sing. (Boletus, Peck). 





TYLOPILUS Karst. 


Rev, Mycol. 3: 16, 1881. 
Type species: T. fellews (Bull. ex Fr.) Karst. 


Syn. s Rhodoporus (Quél,) Bat, Bolets, p. 11. 1908. 
Leucogyropors Suell, Mycologia 34: 408. 1942. 
t Rhodobolites G. Beck, Zeituchr. Pilek. 2: 146. 1923. 








Characters: Pileus subglabrous to tomentose, sometimes serobieu- 
late, dry or viscid, cuticle of diverse structures, even sometimes 
cellular; hymenophore light colored or pallid at least when young, 
usually depressed around the stipe, at least at maturity; pores 
small, not discolorous at the pore mouths except by autoxidation 
when injuried : spore print ranging from a sordid pinkish flesh color 
to dull flesh ocher, wood brown, deep ferruginous brown, ete. (« Light 
russet vinaceous», «russet vinaceous», « Rood’s brown», «fawn 
color», «army brown», between «wood brown » and «fawn color >, 
«pinkish cinnamon» with a shade of «fawn color», « vinaceous 
fawn», «cream buff», «Isabella color» or «chamois > without an 
olive shade, «amber brown », ete. All these colors are indicated in 
Ridgway terms), often becoming paler after prolonged preservation 
in the herbarium, pale melleous to melleous-subhyaline, or brownish- 
pallid to stramineous under the microscope, variable in shape, smooth, 
thin-walled; eystidia usually well-developed, sometimes strongly 
contrasting with the hyaline basidia; hymenophoral trama truly 
bilateral-divergent of the Boletus subtype; stipe either naked or 
covered with a palisade of hairs or dermatocystidia, often with a 
hymenium in the reticulate portions which are rather extensive in 
some species ; veil none; context whitish, never yellow, unchanging, 
or changing when exposed to the oxygen of the air but never bluing, 
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mild to the taste, or bitter, but mild and unchanging only in one 
species (7. conicus — with scrobieulate pileus). On the ground in 
woods, probably always forming mycorrhiza with forest trees but 
rarely selective in regard to the mycorrhiza-partner. Spores and/or 
trama sometimes slightly amyloid. 

Development of the carpophores : Unknown. 

Area: Provably almost cosmopolitan; occurs even through the 
whole of Siberia (where most species of Boletus are absent because 
of the scarcity of broad-leaved trees). 

Limits: The differentiation of this genus is complete. Though 
Boletus, Xanthoconium, and Leceinum are closely related, they are 
easily separable, and the hiatus dividing these genera from each 
other is satisfactory. 

Leccinum, sect. Roscoscabra has a similar spore print, and may be 
considered as the only link between Leceinum and Tylopilus, It 
differs from all species of Tylopilus in having the typical scabrous 
stipe of the Leecina. 

Some authors have confused this genus with Porphyrellus. The 
difference between the two genera will be pointed out in the latter 
genus, p. 694 

State of knowledge: All species oceurring in 1 
and North America are well known to the taxonomists (see Singer, 
Am. Midl. Natur, 37; 89-110. 1947). Some species from southeastern 
Asia are also known as far as their most essential features are con- 
cerned. The same is true for Africa, The number of species admitted 
is 15. 

Practical importance: Some species are edible, others are non 
edible and often spoil a mushroom ineal because of their bitter taste. 
‘hey may become interesting for the forester since they 
ly all mycorrhizal fungi. 
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SPECIES 


Sect. 1, FELLEI Sing. (1947). Context unchanging, more or less 
bitter to almost mild, not staining yellow with KOH; pilens not 
scrobiculate, spore print pinkish (e. gr. «French beige», «rose 
beige», Maerz & Paul). 3 

Type species : T. felleus (Bull. ex Fr.) Ka 

T. Rhoadsiae (Murr.) Murr.; 7. minor 
¥r.) Karst. ; 7. plumbeoriolaceus (Snell) Snell. 








1 felleus (Bull, ex 
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Seet. 2. SCROBICULATI Sing. (1947). Pileus serobiculate; con- 
text mild, white, unchanging but staining yellowish with KOH; 
stipe white, smooth. 

7. conicus (Rav. apud. Berk. & Curt.) Beardslee (Boletus, Rav. 
apud B. & C,), 

Sect. 3. OXYDABILES Sing. (1947). Pileus not scrobienlate ; 
context turning violet or reddisi or gray when braised, strongly 
reacting with KOH, bitter or mild. 

Type species : T. tabacinus (Peck) Sin 

T. Balloni (Peck) Sing. (Boletus, Peck); 7. veluticeps (Pal. & 
Baker) Sing. (Boletus, Pat. & Baker); 7. cellulosus Sing.; 7. ni- 
gricans (Pat, & Baker) Sing, (Boletus, Pat. & Baker); 7. alboater 
(Schw.) Murr. (Boletus, Schw.; Porphyrellus, Gilbert; Boletus 
nigrellas Peck; Porphyrellus, Gilbert); 7. eximius (Peck) Sing. 
(Boletus, Peck); 7. ferruginens (Frost) Sing. (Boletus, Frost); 7. 
tubacinus (Peck) Sing. (Boletus, Peck) with several varieties; 7. 
peralbidus (Snell & Beardslee) Murr, (Boletus, Snell & Beardslee) 
th var. rhodoconius Sing.; T. appalachiensis Sing. (‘Tylopilus 
felleus var. minor Coker & Beers nom. subnud.); perhaps also Ce- 
riomyces alachuanus Muvr., Boletus modestus Peck, and Tylopilus 
javanicus Henn, 

















KEY TO TUR srEctRS 


See Singer in dm, Midl. Natur. 37: 90 and 97. 1947. 


158. LECCINUM S. F. Gray 


Nat, Arr, Brit, Pl. 1+ 646. 1821 Snell (1942). 





Type species : 1. aurantiacum (Bull. ex) 8. ¥. Gray. 





Syn.: Krombholzia Karst., Ree. Mycol. 3:17. 1881, non Rupr. ex Galeotti (1844) 
neo Krombholtzia Benth. (1881). 
Trachypus Bat,, Botels, ». 12. 1908, non Reinw. & Horsch. (1826). 
Krombkolzietla R. Maire, Publ. Inst. Bot. Barcelona 3 (4): 41. 1935. 





Characters: Pileus with a cuticle consisting of an ephithelium 
(Pl. XXVI, 7) or with only a few spherocysts, or with some chains of 
broad and short hyphae mixed in along with filamentous hyphae of 
atrichodermium, or the cuticle made up by a cutis consisting of 
flamentous horizontally arranged hyphae at least in the upper 
stratum, i or dry, glabrous, granulose, or tomentose, often 
rimose or rimulose-areolate, the margin often sterile and membranous, 
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‘ting as a continuation of the euticle and the marginal trama 





proj 


(and sometimes misinterpreted as an appendiculate veil) ; hymeno- 
phore yellow or yellowish, or whitish to sordid, convex beneath, 
the tubes very long in comparison with the diameter of the context 
and the radins of the pileus, but drastically shortened around the 
stipe and almost free, or free when adult, pores very fine to small 





(less than Lm in diameter) and the walls between the tubes also 
very thin (consequently also the trama a very thin layer); pores 
never discolorous but. sometimes stained because of discoloration 
from antoxidation after injury ; hymenophoral trama truly bilateral- 
divergent of the Boletus-subtype; spore print olivaceous umber to 
umber, «olive brown» (Ridgway) to «Clove» (Maerz & Paul) or (in 
one section) sordid vinaceous-wood-brown («burnt almond» to 
«Tuscan» Maerz & Paul); spores under the microscope always 
fusoid-eylindrie or fusoid-ellipsoid, strongly elongated and rather 
large in most species (often reaching more than 20, in several 
species) ; eystidia fusoid-ventricose, very frequently with an ampul- 
Iaceous apex, hyaline, small to medium sized; stipe usually rather 
thin and fragile at the very apex, gradually becoming thicker toward 
the base, often fibrous-hard at the b: cabrous from darker squar- 
rose squamules or from strongly projecting furfuraceous ornamen- 
tations, the seabrosities sometimes connected by a very fine network 
consisting of dermatobasidia, dermatopseudoparaphyses, and derma- 
tovystidia which terminate fasciculately a bunch of parallel hyaline 
hyphae, without glandulae, never sticky, viscid, or glutinous, but 
consistently dry, evelate, without pseudoselerotinm; mycelium direet- 
ly connected with mycorrhiza of Salicales and Fagales, rarely (in 
a minority of eases in L. aurantiacum in North America) with Pinus 
rigida, ete. ; context yellow or white, changing or unchanging, often 
blue in the base of the stipe, otherwise not blue or blning except in 
one rare variety of Z. subglabripes; all hyphae without clamp con- 
nections. On the ground in woods and near trees (Salix, Populus, 
Betula, Carpinus, Fagus, Quercus, ete.). 

Development of the carpophore : Not studied in detail by any recent 
author. 

Arew: Krom the arctic regions to the subtropies in the northern 
hemisphere, absent in the tropics exeept for the higher mountain 
ranges (e. gr. Guatemala); most species and individuals in Eastern 
North America, 

Limits: See under Boletus and Tylopilus. 
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State of knowledge: The genus Leccinum is comparatively well 
known, including the chemical reactions, More data are needed on 
a few species, e. ge. L. nigrescens, L. corsicus and L. oxydabilis where 
the delimitation of the species and the geographic distribution are 
still imperfectly known. Other problems left to be solved in Leceinum 
are rather of intraspecific nature such as the study of the forms and 
races of L.aurantiacum and L. seabrum, A farther elucidation of 
this problem may lead to an explanation of the strange ecologic 
r, in certain regions, of L. aurantiacum or what must be 
identified as such according to our present knowledge. 

‘The author admits 12 speci 

Practical importance: The genus Leccinum is very important as 
an article of export from Eastern Europe, especially from the 
U.S.8. R. The species are widely used in local markets, and also by 
amatenrs, for use in fresh condition as well as dried or salted, or 
pickled for use later in the winter. This applies for Eastern Europe 
as well as for other regions of Europe and for Northern Asia. 

The Leceina may also become important for forestry since all of 
them are very specialized mycorrhizal fungi. 




















SPECIES 


Sect. 1. LUTEOSCABRA Sing. (1947). Hymenophore and usually 
also stipe and at least a part of the context yellow or yellowish; 
spore print «olive brown » (Ridgway) or some similar color with a 
distinct olive tinge. 

Type species : 1. nigrescens (Richon & Roze) Sing. 

L, subglabripes (Peck) Sing. (Boletus, Peck); L. rugosiceps (Peck) 
Sing. (Boletus, Peck); L. nigrescens (Richon & Roze) Sing. (Boletus, 
Richon & Roze; Boletus tesselatus Gillet non Rostkov.; Boletus 
luteoporus Bouchinot apud Barbier; Krombholzia, Sing.; Phyllo- 
porus platensis Speg.); 1. rubropunctum (Peck) Sing. (Boletus, Peck); 
probably also Boletus corsicus Rolland (Boletus sardous Belli & Sace. ; 
Boletus tlemeenensis R. Maire). 

Seet. 2. VERSIPELLES (Ir. 1838. em. Konr. & Maubl. 1924-37) 
Sing. (1947), Hymenophore not yellow; stipe yellow at the base in 
certain specimens but not otherwise;. context yellow at the base in 
many specimens but not otherwise; spore print olive umber brown 
Ee ae Oey eee 
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Type species: Boletus versipellix Fr. (which is probably for the 
most part L.auriantiacum, and possibly partly L. testaceoscabrum). 

L, albellum (Peck) Sing. (Boletus, Peck); L. duriuseulum (Sehulzer 
apud Fr.) Sing. sensu Sing. ‘ [Boletus, Schulzerapud Fr. ex diagn. ; 
Gyroporns griseus Quél. ex diagn.; Boletus psendoseaber Kallenbach 
non Seer.; Boletus nigrescens Huber non Richon & Roze; Boletus 
Carpini (R. Schultz) Pearson}; L. oxydabile (Sing.) Sing. (Krombhol- 
zia, Sing.); L. chalybaewm Sing.; L. aurantiacum (Bull. ex) S. F, 
Gray (Boletus, Bull. ex Pers.; Boletus versipellis Fr. max. ¢ parte; 
Leecinum, Snell apud Slipp & Snell; Boletus rufus Schaett. ex aut. 
non, p. p.); L. testaceoscabrum (Seer.) Sing. (Boletus testaceus seaber 
Seer.; Boletus rufes Boletus rnfescens «Seer. », 
Konrad; Krombholzia rufescens Sing. 1938): L. scabrum (Bull. ex 
Fr.) 8. P. Gray (Boletus seaber Bull, ex Fr,; Krombholzia, Karst. ; 
Ceriomyces ¥ several forms and subspecies, es: 
pecially ssp. rutundifoliae (Sing.) Sing. and ssp. nicewm (Fr.) Sing. 
{Boletus seaber ssp. niveus (Fr.) Konrad). 

Sect. 3. ROSEOSCABRA Sing. (1947). Differs from the preceding 
section in even deeper (chrome-) yellow base and, mainly, in the 
color of the spore print which lacks the olivaceous or umber hue, 
and is more like what is called «pink» in Tylopilus, ie. «burnt 
almond » or «Tuscan tan » of Maerz & Paul. 

T,, chromapes (Bost) Sing. (Boletus, Frost). 




















ens seaber Sec 


































KeY TO THE species 


A key to the perfectly known species of this genus has been published by 
Singer in Am, Midi, Natur. 37: 111, 112, 118-119, 1947. 


GENERA INCERTAE SEDIS 


Boletochaete Sing., Mycologia 36: 358. 1944. «Genus of the Bole- 
taceae ; spores under the microscope brownish-hyaline or melleous- 
brownish, smooth, fusoid-ellipsoid or ovoid ellipsoid; basidia not 
voluminous; cystidia numerous; hymenial setae numerous; byme: 
nophoral trama subregular (uot distinctly bilateral) in adult speci- 
cimens; hyphae without clamp connections ; hymenophore tubulose, 
adnexed ; stipe cylindric to ventricose. » Singer. The type species is 





«© ‘The type of B. duriuscutus does not exist in I 





dapest. 
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Boletus spinifer Pat. & Baker. The type of this species has short 
spores. A species with elongate spores is Boletochaete brunneosetosa 
Sing. and another one is the Verocomus sp. mentioned by Heim, Bol. 
Soe. Brot. 13: 53, 1938. 

The genus is very distinctive, and can easily be recognized in 
dried material. The setuloid eystidia (or « setae ») are always colored 
not by an incrustation as eystidia are likely to be, but by a membrana- 
pigment, and their walls are thick. Since no young specimens were 
available which would have shown the structure of the trama, the 
genus could not be inserted in the classification as outlined above. 
It may be expected that the hymenophoral tray of the Boletus- 
subtyp 

Ieechinus Heim, Rev. Mye. 4: 20.1939. « Gymmocarpous (2) species, 
small to medium sized, entirely gelatinous by humidity; pileus 
continuous with the stipe, with entire margin and glabrous vestiment; 
stipe central, slender ... more or less striate-ribbed, not reticulate, 
solid; hymenophore naked, depressed-distant from the stipe, formed 
by ... very long, tleshy-elastic, entirely free from each other ... tubes, 
which are individually separable from the context of the pilens; 
pores always open, small, rounded, light colored; context ... not 
bluing ...; spores amygdaliform elongate or narrowly eylindy 
smooth, pale citrinons-ochraceou: attenuate, thin- 
walled. On the soil, forming mycorrhi > Heim", 

‘Two closely allied species are known as belonging here, J. majux 
and J. minus Heim. The hymenophoral trama of these species is 
shown by Heim to be bilateral but it may represent a third subtype 
of bilaterality among the boletes which may be called « Ivechinus- 
subtype» characterized by still more gelatinized lateral trama than 
that of the Boletus-subtype. Figure 2 in Heim’s paper shows no clamp 
connections, but this is not conclusive since it is not definitely stated 
in the text. The exact color of the spore print and the chemical 
reactions are also unknown, or at least unpublished. This is certainly 
an interesting genus provided that the separation of the tubes occurs 
regularly in nature. Its final place in the classification of the Bole- 
taceae is difficult to indicate at present. A special tribus, Ieechineae 
Heim, has been proposed by Heim. 

Fistulinella Henn., Engler’s Bot. Jahrb. 30:43. 1901. « Pileus fleshy, 



















































' This 
adapted to the terminology applied in this book. 





, and some terms have been 
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stipitate, margin velate-membranous; bymenium porous; tubes 
cylindric, almost free from each other and separated». The type 
species is F, Staudtii Henn. from tropical West Africa, Heim com. 
pares this genus with his own Ieechinus, and concludes that the two 
genera are different. However, Henning’species is so poorly described, 
and has never been restndied, that a final judgment is almost impos- 
sible. If the type should have been lost, this genus will probably be 
considered as a nomen dubiun, Otherwise a comparison of the types 
of F. Standtii and Ixechinus minus and I. majus would be very 
interesting. 

Gastroboletus Lohwag, Beth. Bot. Centralbl. 42 (2) 1926, 
«Small, reminiscent of a Gastromycete in its habit; pileate and 
stipitate; pileus as in Secotium ; stipe little shorter and with the 
base of the pilens partly connected; hymenophore tubulose, » Lohwag. 
‘This is based on one species, G. Boedijnii Lohwag which in spite of 
its unique halfangiocarpous character, is in need of a more thorough 
examination, It would be interesting to know the structure of the 
hymenophoral trama, the byphae (whether there are clamp con- 
nections present), the color of the spore print, the character of the 
cystidia (if there are any), and many other things neglected in the 
diagnosis. Tt may well be that Gastroboletus is close to the gastro- 
mycetous genus Zruncocolumella. It has been collected only in 
northwestern Yunnan, China, 














STROBILOMYCETACEAE Gilbert 


Bolets, p. 83, 105. 1931 (nt Strobilomyceteae) ; Si 
324, 1936. 


Ann, Mycol. 34: 





Type genus : Strobilomyces Berk. 

Vharacters : Pileus fleshy, squamose to squarrose, or squamulose 
to glabrous, viscid, or not viscid, small to large, the margin frequently 
projecting; hymenophore tubulose, rarely lamellate, tubes usually 
comparatively long halfway between the margin and the stipe, 
strongly convex beneath, depressed to adnate, pores medium wide to 
rather wide when mature, discolorous or more frequently concolorous 
with the tubes; whitish to gray, or whitish to pale grayish cream 
color, becoming vinaceons pink to sordid purplish or yellow, golden 
yellow, the pores sometimes orange to red, at last olivaceous or 
yellowish brown, sometimes becoming black or red or blue on 
pressure; spore print black or nearly so, or, if not black, a very deep 
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brown with an olive tinge, or deep porphyry brown to reddish brown 
(«warm sepia», «hazel», «Sudan brown»), rarely (i.e. when tending 
to olive) approaching spore colors observed in the Boletaccae, e. gr. 
«Blk, Lama —» (Maerz & Paul) in Boletellus pictiformis, and then 
the spores differing microscopically from the latter; spores under 
the microscope richly colored when quite mature, fuscous to deep 
succineous-melleous, with darker ornamentations (Pl. XXIV, 1-2, 
4-10), more rarely persistently smooth (XXLV, 3), and then either 
remarkable for their large size (20-30 p long), or for their compara- 
tively thick walls (more than 1p in diameter), the endosporium 
usually interrupted at the apex forming an incomplete germ pore, 
or the apex applanate-trancate as in Ganoderma, or even more 
acuminate (Pl. XXLV, 3) than usual in the Boletaceac, globose, 
short-ellipsoid, subglobose, fusoid, rarely ovoid-fusoid ; basidia and 
eystidia comparatively voluminous (PI. XXLV, 1-3, 5-10), mostly 
more so than in species with comparatively equally long spores in the 
Boletaceae ; hymenophoral trama strongly bilateral divergent of the 
Bolctus-subtype; stipe usually approximately cylindric and compa- 
ratively long and slender, smooth or ornamented with woolly or 
fibrillose scales, or with shallow to conspicuously projecting alveolate 
networks which in the most typical cases are waxy-slippery and 
Dearing a hymenium ; veil often present and then woolly or membra- 
nous, sometimes viscid, either fugacions, or persistent as an annulus 
‘on the stipe or as an appendiculate margin on the pilens, or both, 
never entirely glutinous, not yellow or green and pulverulent ; stipe 
always destitute of glandulae; all hyphae without clamp connections. 
On earth, more rarely on the base of trees, or on decaying wood, 
most species preferring warmer climates, only two species reaching 
Canada, and only two known in Europe. 

Limits : This family cannot be considered as artificial as it may 
appear to those who have studied only the species from certain local 
It is not the ornamentation of the spores alone that charac. 
eters all 

































floras, 
terizes this family. It is rather a large number of chara 
characteristic for the family, not decisive if encountered isolated 
but always clearly defining the representatives of this family when 
occurring correlated with each other. These characters refer to the 
general habit (shape of the stipe, shape of the hymenophore), the 
Spore print which unless it is olivaecons, never occurs in colors 
known in Boletaccae, the color and shape of the spores under tle 
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cystidia and the surface markings of the stipe. They are often 
quantitative rather than qualitative, yet, with some experience, the 
mycologist soon learns to recognize a species of one of the three 
genera of the Strobilomycetaceae in the field, and, also learns to 
recognize a Strobilomycetaceae-spore wuder the microscope, even if it 
is smooth, ‘The strong network of some species of Boletus, e. gv, 
B. Frostii has often been compared with the alveolate surface of the 
stipe in species like Porphyrellus subflavidus ov Boletellus Russellii, 
However, a closer examination of the two ornamentations will reveal 
that they are not identical. B. Frostii merely las an exaggerated 
reticulation of the Boletus-type in the type subspecies, and a normal 
low one in ssp. floridanus. The Strobilomycetaceae with alveolate 
stipe, however, lave a coarser, wide-meshed ornamentation which 
is covered with a different kind of hymenium. It cannot be denied 
that the two forms of network are homologous and represent nothing 
Dut the continuation of the hymenophore on the surface of the stipe, 
but this may also be said abont the seabrosities of Leceinum, the 
glandulae of Stillus, and furfuraceous bodies on the stipe of some 
Boleti aud 3 

It would be going too far if one would attempt to deny that the 
Strobilomycetaceae are related with the Boletaceae. But so are the 
Pavillaceae, and the Gomphidiaceae, yet, it has never been doubted 
that they belong in different families, or at least in different tribus (if 
what is called families in our present classification is still considered as 
tribus), In fact, the Strobilomycetaceae ave not closer to the Boletaceae 
than the Gomphidiaceae or the Pasillaceae. The prejudice that all 
bolete like fungi should be more elosely related to each other than 
to «agaries» (i.e. tothe lamellate Agaricales) has veiled the evidence. 
It is suflicient to remember the genus Phylloporus, a lamellate genus 
among tubulose genera, or Piloboletus, a tnbulose genus among 
lamellate genera, in order to correct this opinion, 
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KRY TO THE GENERA 


A. Spores globose to short-ellipsoid ; hymenophoi e to gray at first, becom- 
ing darker in age; stipe not waxy-costate-lacnnose ; pilens and stipe either 
warty, or woolly, or spinose-squarrose, 159. Strobibomyces 








A. Fungi not combining these characters. 
B, Tubes and pores in the young earpophores white to pale grayish cream 
color, becoming light pinkish vinaceous or sordid gray to porphyry brown 
with a grayish tinge when quite matare; spores with short: cylindric 


spines imbedded in the episporinm ing the spores appear punetnlate 
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when their npper surface is focussed upon (type 
vast majority or all spores smooth ; print varying from «warm sepia» to 
«Sudan brown > (Ridgway) or « hazel » (Ridgway) or « Mohawk » 
(Maerz & Panl) without any olivaceons tinge. 160. Porphyrellus 
B, Tubes yellow in youth, becoming melleous or brownish melleous, or oli~ 
vaceous with age; spores with an ornamentation as described a 
with longitudinal wings (type X), or else smooth (most frequently with 
longitudinal wings); spore print deep brownish-olivaceons to black, not 
reddish when fresh. 161, Boletellus 


X11), in some eases the 












ve, or 








159. STROBILOMYCES Berk. 


Decades Fungi, Hooker's Journ. Bot. 3+ 





. 1851, 
Type species : 8. strobilaceus (Scop. ex Fr.) Berk. 
riocorys Quél., Enchir., p. 163 





1886, 








Uharacters: Pileus usually scaly ; hymenophore at first pallid or 
grayish pallid; spores short (Q = 1— 2), reticulate (PJ. XXIV, 2), 
ov warty (PL XXIV, 6), or with longitudinal wings (Pl. XXIV, 8), 
or spores smooth (ornamentation types I, X, XI, or IX), practically 
black in print at least as long as not thoroughly dehydrated; basidia 
usually very voluminous (PI. XXIV, 1-2, 6,8); eystidia hyaline to 
brown, usually voluminous ; stipe not ventricose, more or less veiled. 

Development of the carpophores : Hemiangiocarpous in 8. floccopus 
according to Heim. 

Area: Most common in the subtropical belt of America and Asia, 
one species in the temperate zone of Europe and Asia and North 
America, one more in temperate to subtropical North America, three 
in tropical West Africa. 

Limits : The limits of this genus have been discussed at length in 
Farlowia 2: 103-106, 1945. There is no need of repeating this dis- 
cussion since the result obtained is adequately expressed in the key 
to the genera which can be followed without farther comments ; the 
genus Strobilomyces as it is delimited by the key is well separable 
and very natural. 

State of knowledge : The species of Strobilomyces are comparatively 
well known, Five species are completely known (except, for some of 
them, the chemical color reactions) ; and four are known incomplete- 
ly but sufficiently to make their generic position certain, 

Practical importance : 8. floccopus is edible but has little impor- 
tance as food. 
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SPECIES 





Seet. 1. GENUINI Sing. (1945). Spores either smooth or with 
imbedded short spines or warts, or with ridges or reticulations 
(PI. XXIV, 1-2, 6). 

Type species : 8, floceopus (Vahl in F 

8. loccopus (Vahl. in Fl. Dan. ex Fr.) Karst. [S. strobilaceus (Scop. 
ex Fr) Berk.J; 8. confusus Sing.; 8. celutipes Cooke & Massee; 
ricans Berk.; probably also 8. polypyramis Hooker fil, apud. 
Berk., 8, montosus Berk., and S. echinatus Beeli, 

Sect. 2. PTEROSPORI Sing. (1945). Spores winged-ribbed from 
the hilar end to the apex (PL. XXIV, 8). 

Type species : 8, pterosporus Sing. 

S, plerosporus Sing. ; 8. costatisporus (Beli) Gilbert, and probably 
another species from the Belgian Congo indicated by Gilbert; pro- 
bably also Boletus ater Henn. 








|. Dan, ex Fr.) 
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AML known species (1 wn) have been keyed out by 


Singer in a key publish 


cept those imperfec 
din Farlowia 2: 108. 19 





160. PORPHYRELLUS Gilbert 


Les Botets, . 99. 1931, em. 


‘Lype species : Boletus porphyrosporus Pr. 





Bolets, p. 11. 1908, non Schriter (1888) 
Porphyrosporus S Monogr. Cesk. h. Hrib., p. 31. 


Syn. Phacoporus B 
Boletus sudygen 
wil. 





Characters: Hymenophore initially white to pale grayish cream 
color; spore print « Mohawk », plate 8, J 3, or «Caldera » (Maerz & 
Paul), or in Ridgway terms: «warm sepia», «Sudan brown», « ha- 
zel», without an olivaceous tinge; spores longer than 1.5 times their 
Dreadth, with short spines imbedded in the episporinm and scarcely 
projecting (PI. XXIV, 4-5), or smooth ; stipe smooth (and then often 
yelntinons) or grossly alveolate, or finely reticulate. On the soil. 

Development of the carpophores : Unknown. 

Area: Mostly in North America and Australasia, but one species 
almost cireumpolar. 
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Limits : This genus is clearly separated from Strobilomyees by the 
shape and ornamentation of the spores, and from Boletellus by the 
color of the spore print and the absence of yellow pigment in the 
hymenophore and the context. As for the smooth-spored species, 
they are so simular to those with ornamented spores that a generic 
separation is impossible, In a few of the carpophores examined, the 
author found, among hundreds of smooth spores, one or two orna- 
mented spores. ‘The spore print color of the species of Porphyrellus 
is different from that of the genus Tylopilus (Boletaceae ; in this lat- 
ter genus, the spore walls are thinner in an average, and the pores 
are smaller in mature hymenophores. 

Slate of knowledge : Seven species are known at pr 
these are known in all details essential for their taxonomic position. 

Practical importance : One species is edible but not very valuable; 
the vole played by the species of Porphyrellus in the mycorrhiza 
question is not yet quite clear, 











SPECIES 





Sect. 1. TRISTES Sing. (1945). Pileus not bright colored ; spores 
mostly smooth ; context and surface strongly reacting with KOH, as 
far as known (reactions of P, tristis still unknown). 

Type species : P. tristis Pat. & Baker. 

P. tristis (Pat. & Baker) Sing. (Boletus, Pat. & Baker); P. pseudo- 
seaber (Secr.) Sing. (Boletus, Secr. ; Boletus porphyrosporus Fr. ; Por- 
phyrellus, Gilbert) with two subspecies, ssp. typicus, and ssp. cya- 
neocinetus Sing.; perhaps also Boletus sordidus Frost (unless con- 











specific with the preceding species). 

Sect. 2. GRACILES Sing. (1945). Pilens bright colored (yellow, 
rarely faded to whitish or clay color, cinnamon, ete.); spores with 
short imbedded spines, punctulate when the upper surface is fo- 
cussed upon; KOH (also acids) without intense action on context 
and surface (i, e, no color reactions). 

Type species : P. gracilis (Peck) Sing. 

P. gracilis (Peck) Sing. (Boletus, Peck ; Tylopilus, Henn.) ; P. sub- 
flavidus (Murr.) Sing. (Tylopilus, Murr. ; Boletellus, Snell) ; P. matac- 
censis (Pat. & Baker) Sing. (Phylloporus, Pat. & Baker); probably 
also P. Cookei (Sace. & Syd.) Sing. (Boletus, Sace, & Syd.; Boletus 
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KEY To THe SEEK 


See Singer, Farlowia 2: 





1945 for a key to the species of section Graciler. 


161. BOLETELLUS Murr. 


Mycologia 1 = 10. 1909, em. 





Type species : B. ananas (Curt.) Murr. 


Syn. Boletogaster Lohwag, Beth. Botan, Centralbl, 42 (2): 274. 1981, 
Frostiella Muer,, Mim. Contrib. Herb, Unie. Fla, Agr. Exp. Sta., Jan, 
p. 6, 1942 (nom, nud.). 











Characters 





Pileus se: ed, dry or viscid; hymenophore 
with yellow colors, sometimes with red pores; spore print from deep 
olivaceous to practically black ; spores well colored under the micro- 
scope, either smooth (Pl. 3 3), or with imbedded short spines 
(punctate from above), or most frequently winged or ridged from 
«pole» to «pole» (Pl. XXIV, 7, 9-10), also reticulate in some spe- 

s with reticulate ornamen- 


cies, always elongate, except in on 
, rarely on the base of trees or on very decayed 


ly, orn 












sper 








tation, On the soi 
wood, 

Development of the earpophores : Unknown, pro} 
psendoangiocarpous or hemiangiocarpous. 

Area: North America, and tropies and subtropies of South and 
Central Ameri and Africa. 

Limits: The limits separating this genus from the other two 
genera of the Strobilomycetaceae are now quite obvious and do not 
need any further explanation. The smooth-spored species of Bolet 
dus ave sometimes confused h Xerocomus or Boletus. They differ 
from Xerocomus among other things by the truly bilateral hymeno- 
phoral trama. They differ from Boletus in external appearance which 
is rather that of Xerocomus than of Boletus, but there are several 
species in Boletus which lave the habit of Yerocomus, These are 
ion Subpruinosi, The Subpruinosi differ from 
sters indicated in the key, p. 133 under letter 
«M3», Phe same is valid for the genus Pulceroboletus and allied 
genera of the Boletaceae. 

Stute of knowledge: Vifteen species are known to belong in this 
genus, and several more belong most probably in one of the sections 
now established within Boletellus. The fifteen known species have 





bly mostly either 

















concentrated in the see! 
Boletellus in the eha 
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and for some of them, the chemical charac- 





been studied thoroughly, 
ters have been indicated. 
Practical importance : Nothing is known about this subject. 








Sect. 1, ANANAE Sing. 5). Pileus pink, reddi; 
mine, at least partly pallescent in many species, not 3 Spo- 
res winged longitudinally, nev length of the majority of 
the spores when fully mature 17 p or more. 

Type species : B, ananas (Curt.) Mw 

B, ananas (Curt.) Murr, (Boletus, © 
Cooke & Massee ; Boletellus, Gilbert); B. porphyrius (Pat. & Baker) 
Gilbert (Strobilomyces, Pat, & Bake B. emodensis (Berk.) Sing. 
(Boletus, Berk.; Strobilomyces annamiticus Pat, ; Boletellus, Gil- 
bert); B. obscurecoccineus (Hoehnel) Sing, (Boletus, Hoehnel) ; B. ex- 
bensis (Berk. & Curt.) Sing. (Boletus. Berk. & Curt.); probably also 
Boletus lignatilis Berk. & Cart. and Boletus guadelupensis Pat. unless 
identical with the preceding species ; possibly also Boletus squamatus 
Berk 

Sect. 2, MIRABILES Sing. (1945). Spores strongly elongate, over 
20 p long, smooth ; apex of the stipe with a rather indistinct to dis- 
tinct reticulation, or most of the surface of the stipe with longitudi- 
nal veins which anastomose with each other, but never entirely 
smooth ; margin of the pileus proje 

‘Type species : Ceriomyces mirabilis Mur 

B, mirabilis (Murr.) Sing. (Ce 
1940 
Murr.). 

Sect. 3. RETISPORI Sing. (1! 

‘Type species : B. vetisporus (Pat. & Baker) Sing. 

B, retisporus (Pat. & Baker) Si (Boletus, Pat. & Baker). 

t. 4. CHRYSENTEROIDEI Sing. (1945). Spores with longi- 
tudinal wings, or smooth, and then smaller than 19 x 154; pileus 
usually not pink or purple or carmine but rather yellow, fascous, or 
chestnut to cinnamon in the well-known species; veil little develup- 
ed or none; pileus and stipe not Viscid; stipe not waxy-lacunose- 
alyeolate, 


sh russet car 








smooth 











; Strobilomyces pallescens 







































Xerocomus, Sing. 
: B. projectellus (Murr.) Sing. (Ceriomyces, Murr.; Boletus, 








short, reticulate, 




















Type species : B. chrysenteroides (Snell) Suell. 








B. pictiformis (Murr. Murr, (Suilletlus, Murr.) and var. fallax 
Sing.; B. Linderi Sing.; B. chrysenteroides (Snell) Snell (Boletus, 
Snell 1936); B. turbinatus (Snell) Sing. (Boletus, Snell) ; probably 
also Boletus chrysenteron Bull. sensu Coker & Beers (which might be 
identical with B. turbinatus, but is certainly diferent from Boletus 
chrysenteron Bull. ex Fr. sens ant, Bar. and does not occur in 
Hurope); also B. subfraternux (Coker & Beers) Sing. (Boletus, Co 
& Beers). 

Sect. 5. IXOCEPHALI Sing. (19 
plore more or less viscid; spores longit 
waxy-lacnnose-alveolate, 

Type species : B. singaporensis (Pat. & Baker) Sing. 

B. singaporensis (Pat. & Baker) Sing. (Boletopsis, Pat. & Baker) ; 
B, jalapensis (Murr.) Gilbert (Ceriomyees, Murr.). 

Sect. 6. DICTYOPODES Sing. (1945). Pileus tomentose, not vis- 
cid or scarcely subviseid; spores longitudinally winged, elongate; 
stipe waxy-lacunose and consequently coarsely reticulate or longitu- 
dinally lamellate. 

Type species : B. Russellii (Frost) Gilbert. 

B, Russellii (Prost) Gilbert (Boletus, Frost). 











Sterile surfaces of the 
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ally winged; stipe not 
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Sve Singer, Furlowia 2: 107, 122, 130, 1915. 





GE: 





ERA INCOMPLETELY KNOWN 





1942. « Differs from the Pa- 
... Pilens apparently 


Phyllobotites Sing. F 
willi especially in the orn ion of the sp 
always red ; spores ovoid... stipe solid, central...» Singer. The type 
species is P. miniatus (Rick) Sing. (Paxilly This species has 
not been found again in Brazil. Rick has twice sent material tenta- 
tively determined as Paxillus miniatus, but in one case it turned out 
to be Paxillus panuoides, and in the other case it 
teristic reddish species of Pleurotus, but in neither 
material agree with the original account given by Rick. Rick himself 
admitted that the material was incorrectly determined, but the 
could not be found; it seems to be lost. Under these cireumstar 
Phyllobolites remains doubtful. The author has refrained, from the 


Ann. Myc. 40: 
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beginning, from ascribing this genus to any particular family. 
Since two species, now assigned to two genera of the Pacillaceae, 
Linderomyces and Neopazillus, seem to be strikingly similar to the 
original Phyllobolites, one may prefer to regard Phyllobolites as a 
genus of the Pazillaceae but the main issue is that Rick’s species, 
unfortunately chosen as the type species of Phyllobolites, is evidently 
a doubtfal species with little chance for later clarification, and con- 
ain doubtful itself. 




















sequently the genus based on. it must re 





RUSSULACEAE Roze 


Hull. Soe. Bot. Fr. 23: 51.1876 (nom. nud. ut Rassulariées) ; l.¢., p. 1105 
R. Mairo, Recherches, p. 131. 1902 (ut Russulacées) ; Lotsy, Vortriige, 
p. 708. 1907, 





Type genus: Russula Pers, ex G 





ys 


Syn. : Lactariaceae Gitnmann, Vergleich. Morph. 





ilze, p. 329, 1926. 


Characters: Pileus and stipe usually fleshy, often vividly colored ; 
cuticle varying in structure, often covered by a layer of velar origin, 
the cuticle proper consisting of up to three layers (epicutis, hypoder- 
mium, and subeutis), and beneath it often a subhypodermial layer 
present ; hymenophore ordinarily lamellate; the lamellae either nov- 
mally alternating with the lamellulae, or the latter few, and irregu- 
larly interspersed, or entirely absent, and then all lamellae equal, 
usually very brittle, free to decurrent, distant to crowded, thick to 
moderately thin, wedge-shaped; basidia normal, 4-spored, rarely 
2spored; true cystidia rarely present except on the edges of the 
lamellae (cheilocystidia); macroeystidia commonly present, but in 
some species replaced by another-type of pseudocystidia : gloeoeysti- 
dia; hymenophoral trama subregular to irregular, or intermixed, in 
Russula more often intermixed, with 
(Pl, XIX, 5), in Lactarius more often without spherocysts; spore 
print white to deep ochraceous or pinkish cream ‘”; spores under the 
microscope hyaline to yellowish, usualiy short-globose to short- 
ellipsoid, more rarely ellipsoid-oblong, never quite smooth but always 























erous spherocysts present 





ised in order to dif- 





+9 For the Russlaceac, a special color chart has been de' 
ferentiate between the various spore colors ranging from pure white to a decp 
ochraceous. This can be found in Crawshay (1939). Further spore color citations 
(«A», «Bo, ete.) refer to his plate. 
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beset with an exospor 





al ornamentation which is strongly amyloid 
(containing amylon according to Locquin); ornamentation of type 
(PL. XEX, 2), HT, LL, LY, V, VI, VIL, VILL, or exceptionally in a small 
minority of the spores of a print — 1X; heterotropic, usnally with 
a more or less distinct hilar spot: stipe usually ¢ solid or hol- 
low, or stuffed, with annular veil or without veil (more often evelate), 
without psendosclerotium, without pseudorrhiza; context white, or 
colored, often containing a latex, consisting of uests of spherocysts 
and connective hyphae (heteromerous), all these elements nonumy 
oid and without clamp connections ; gloeo-vessels, oleiferous hyphae, 
(Lin woods, usually form: 
ed wood. 


























or laticifers always present. On the grou 
ing mycorrhiza, mor 
Limits: This 








on dee: 








family is divided from the other Agaricales by a 
very abrapt and wide hiatus. The question of delimitation does not 
aris 

Phylogeny : Tt is very difficult to say whether Lactarius or Russula 
is more primitive. All indications point toa « parallel » development 
of these two main branches of the family Musxsntaceac ; the evolution 
has not been entirely a ous in the sense that the trends of evo- 
the same at any level. Consequently, the 
re not homologous. 

The author believes that both genera have their ancestors in the 
group of Gastromycetes now often called Astrogastraceae (Hydnan- 
gium carnenm and related sp 


















Tution in each genus wer 
sections of the two gene! 











cies, Arcangeliclla, Blaxmomycen, ete.). 
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ALL 





tox absent ; pigments mostly intracellular, very rarely mem or 
cellular; Wood's light and polarized light causing a certain degree of 
Inninescenee ; trama of the Tamellae usally with spheroeysts in the 
162. Russula 
ens), either forming droplets of 



















carer the edge ; lamellae equal or inte 
A. Latex. present (except for older, dry xp 
watery or mill 
freshly 














or merely moistening the surface of 
nal, aud intercellular 
(except for certain 
outatning spherocysts, at least in the half closer to 
the edge ; lamellae practically always intermixed. 163, Lactavins 





sed tis 
pigment also ocenri 








162. RUSSULA Pers. ex 8, F. Gray 


Nat. Avr. Brit. PIV: 618, 1821, 





Type species : R. lutea (Hudson ex Fr.) Fr. 


KR. Sescun, The « Aguricales > (Russulaccae, ou 


ex 8.8. G 
Russulina Schroter in Cohn, Kryptog.-fl. Selesien 3 (1) 
Lactaretis Earle, Bull. N. ¥. Bot. Gard. § : 409. 1909. 
Dixophyltum Earle, L. e., p- 410. 
Omphatomyees Batt, ex Earle, 1. ¢. 


le, p. 61. 





+ Omphatia Pei 









- 1889. 








p. 410. 





Characters : Same as those of the family, but latex absent ; — see 
also key above. 

Development of the carpophores : ( 
psendoangiocarpous in others. 

Area: Almost cosmopolitan, from the Arctic to the tropics and 
from sea level to the alpine zones. 

Limits: The limits have been expressed in the key above. The 
delimitation is practically never difficult because the presence or 
absence of the latex is sufliciently sharp a character to rely upon in 
fresh material since itis always constant. However, in dried ma- 
terial, one is pressed for secondary, anatomical or external characters, 
and for physical and chemical means of differentiation between Rus- 
sula and Lactarius. Even with dried material, there are only two 
groups of species where the two genera seem to « touch » each other, 
and that is the Albati-Plorantes complex and the Archaeinae-Lacta- 
riopsis complex. In both cases, secondary characters can be found 
ad hoe in order to distinguish herbarium specimens of these sec- 
tions, e. gr. in the ease of R. delica, one can rely on the presence of 
spherocysts in the lamellae. 

State of knorcledge : Russula belongs to the genera that are usually 
efully avoided by the mycologists because of the difficulty of 
determination. However, this does not indicate that the taxonomy 
of Russula is poorly known. On the contrary, our present knowledge 
of Russula is very good, and the difficulties one encounters in the 
identification of specimens arise from the multitude of species all very 
similar to each other, and the sparsity of specialists toa in the 
identification of specimens. It also arises from the somewhat tedious 
necessity of gathering numerous fuets about the species before it is 
possible to find a name for it. In fact, a good fresh spore print must 
be at hand, and its color must be determined according to Crawshay’s 
chart, all the chemical reactions must be known, some from fresh, 
some from dried mater | the anatomical characters of the enticle 
of the pilens, the cortical layer of the stipe, and the hymenophore 
must be known. The establishment of some of these data requires 
experience with rather complicated microchemical manipulations and 





ymnocarpous in some species, 
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practice in dying and the use of the microtome. And finally, when 
all these difficnlties are overcome, the name is by no means established 
beyond a doubt because then begins the decision in favor of one of 
the several names which are usually available, The unsettled situation 
regarding nomenclatorial problems in Russula (because each author 
of modern treatments follows bis own preferences in names) has 
undoubtedly a deterrent effect on the non-specialist who is inclined, 
— unjustly in this particular case — to conclude from the stage of 
nomenclature on the general stage of knowledge in Russula, 

ns in the Agaricales where more species 
ud chemically, in addition to exact 
lable in world monographs (which, 
however, are somewhat predominantly concerned with European 
material); there is no genus where more type specimens and authentic 
material has been critically revised in the light of modern methods. 
‘Phere is no genus on which more effort has been spent by local and 
traveling specialists including such regions as China, Madagascar, 
Florida, North Afriea, Altai, Caucasus, ete. 

It is possible that the continued study of the pseudocystidia and 
dermatopseudocystidia will eventually reveal the presence of certain 
subtypes that might advantageously be used for the distinction of 
species and subsections. 
and R. muabilis stained throughout their interior a deep and rich 
blue when dyed with cresyl blue, and suifoformol did not stain but 
rather left them hyaline or a pale yellow (in . polyphylia). In contrast 
to this, sulfoformol stains the pseudocystidia of KR. emetica deep 
brown, and cresyl blue does not stain the contents of these bodies. 
‘ocystidia by Romagnesi, and the 
¢, according to the definition, 














However, there is no ge 
have been studied anatomically 
maeroscopical descriptions av; 



































The pseudocystidia of Russula polyphylla 











psendooysti 
glococystidia. 
It is also possible that more chemical reaeti 





ns will be discovered, 
But as a whole, the charaeters of Russula have been evaluated to a 
very high degree, and the distinction of species is not too diffieult 
fcer enough experience has been accumulated, and all data are 











af 
patiently collected. 

As for the choice of the correct m 
other chapters of the present book, attempted to adhere to the 
International Rules more rigidly than ever, including the choice of 
the sectional and subseetional names, even in cases where this 
attitude may be criticized as not conformable to tradition. Friesian 





me, the author has, as in the 
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names are admitted in a certain sense even if this interpretation 
cannot be proved as being correct, if no serious discrepancies in the 
opinions of the authors exist; and if they do exist, the name was 
adopted only if the dissenting author is believed to be wrong for 


1t and serious, the author considers 





some serious reason, As impor 
such dissenting opinions as have been published by modern specialists 
of the genus or by authors whose views have greatly influenced the 
literature. Even so, the decision in certain eases cannot be considered 
as entirely due to nomenelatorial reasoning but must necessarily be 
partly based on the personal views of the author in regard to the 
reliability of certain data published in original deseriptions, in regard 
to the probability ofa certain interpretation in view of the occenrrence 
of a species in certain regions and in view of the value attributed 
to published or unpublished pictures which ure or are not in complete 
agreement with the diagnoses. 

‘The author recognizes now 206 fully known species in the genu 

Practical importance : Russulas are used for food in many countric 
especially by the Slavie population of Eastern Burope. Few species 
are valuable for anything else but pickling or salting. I, eyanowantha 
is one of the exeeptions. Nevertheless, Kussulae are often fonnd in 
the markets of Western Europe. Only one species is considered as 
probably slightly poisonous, viz. R. foetens. 

Many Russulae are considered as a good source for certain enzymes, 
especially tyrosinase. 

The majority of the Russulae occurring in the temperate zones 
must be considered as obligatory mycor ming ectotr 
phic mycorrhiza with forest trees of various families, mostly conifers 
(Pinus, Picea, Abies, Larix, Pseudotsuga, Tsuga, ete.) and Fagales and 
Salicales, but they are also.found to form mycorrhiza with Tilia. It 
seems that most of these species live normally under the conditions 
of mutual symbiosis ; consequently they may beeome of some impor: 
tance in forestry. 



























































SPECIES 


‘The author has attempted, during the years of special study devo- 
ted to the genus Russula, to improve gradually his own system of 
classification. This, in turn is the logical outgrowth of older classifi- 
cations, Fries? classification must already be considered as approxi- 
mately natural even though imperfect and incorrect in detail and 
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scope. Maire (1910) improved this classification considerably, anq 
the more recent classifications are merely attemps to build upon thig 
basis. The version of 1926 was strongly emended in 1932, again in 
1942, and now again in the present survey. The most important 
changes are (1) the introduction of certain additional subsections, — 
a development dictated by the growing number of species, and (2) 
the transfer of the Xerampelinae to the Rigidae, according to a sug. 
gestion made by R. Heim in 1938; there are also some translocations 
between the Rigidae and the Constantes which are now called Fragi. 
les Fr. em. because of priority reasons. In addition to this, some 
smaller changes were made which will allow us to define more clearly 
and sharply the limits of the sections and subsections. The new 
classification also attempts to express the best suggestions made by 
such recent studentsjof the Kussulae as Heim, Konrad & Josserand, 
Romagnesi. . 

As emphasized before, the classification is natural only insofar as 
the subsections are concerned. The sections are not all natural on 
the higher level, i. e. the farther away we move from the primitive 
Russulae, and especially in the Fragiles. The Fragiles may be terminal 
ramifications of several of the more primitive groups, but, it is here 
assumed, that for the most part, they are a continuation of the 
Rigidae. 

Sect. 1, PELLICULARIAE Heim (1938). Fungi combining se- 
veral primitive characters. (Choose this section if the development 
of the carpophores is pseudoangiocarpous, or the spores are nearly 
orthotropic(Pl. XIX, 2),or the stipe is attached to the substratum by 
a white dise or/and the margin is plicate-grooved rather than suleate- 
tuberculate ; the spore print is here always white to pale cream; the 
color of the pileus is often very bright; cuticle with at least two well- 
definedjlayers ; myeelinm not forming mycorrhiza, at least not with 
conifers, Fagales, or Salicales ; tropical and subtropical species from 
Africa and South America, perbaps also from Asia). 

Type species: R. annulata Heim. 

Subsection Radicantes Heim (1938). Context staining yellow; 
oxidase reaction weak according to Heim; annulus movable, some- 
times fugacious, or adhering to pilens, or absent; stipe acuminate in 
toa short pseudorrhiza ; spores with rather isolated warts. 

Type species :7R. radicans Heim. 

R. radicans Heim ; perhaps also R. xylophila Beeli. 
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oxidase reaction weak ; annulus none; stipe without a psendorth 





spores with more or less isolated warts. 

R, aureotacta Heim, 

Subsection Discopodinae Heim (1938). Context not deeply stain- 
ell yellow at any age; oxidase reaction strong; annulus movable, 
sometimes fugacions, or adhering to the margin, or absent; stipe 
colored, not white; spores almost orthotropic (subsymmetrie in 
relation to the axis) and practically globose, with a strongly raised 
network (ornamentation LIL) ; basal dise often present. 

Type species : R. annulata Heim. 

K. Puiggarii (Speg.) Sing. (R. brasiliensis Sing.) ; K. annulata Heim, 
with several varieties, forms and subspecies, among them the follow 
x species (probably specifically identical with R. aunulata accord 
ing to Heim): R. annulatosquamosa Beeli, KR. annulatolutea Beeli, 
R. annulatoangustifolia Beli, and R annulatobadia Beeli. 

Subsection Heliochrominae Heim (1938). As in the preceding 
subsection but constantly without annulus; spores strongly hetero- 
tropic and asymmetric, short-ellipsoid, with warts which are usually 
connected by very thin lines (ornamentation IIL-IV); basal dise 
none. 

















Type species: R. heliochroma Heim. 

R. heliockroma Heim; R. tricolor Heim non Ma 
Heim, 

Sect. 2, COMPACTAE fr. (1938). (Portentosae Quél. 1886; Lac- 
tarioideae Bat. 1908 ; Nigricantes Konr. & Joss. 1934). Pigmentation 
faliginons, gray, umber, rarely with a purplish or olivaceous tinge, 
or brownish tan to ochraceous tan, or else without any pigment; 
lamellae either extremely distant, or very numerous, or else moder- 
ately numerous, polydymons or not; basidia rather elongate ; spores 
pure white to cream colo ymmetric-heterotropic, 
rarely almost orthotropi rgin distinetly acute and 
smooth ; cuticle often not distinctly divided into epientis and hypo- 
dermium but often with an upper velar layer; reaction with FeSO, 
always distinetly positive, either pinkish-gray to salmon, or green; 
number of spherocysts in the hymenophoral trama somewhat reduced 
in some groups; context extremely brittle to very hard and elastic, 
often changing on injury. 

Type species : R. nigricans (Bull. ex) Fr. 

Subsection Archaeinae Heim (1938). Context subfragile, some- 
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unt, with or without irregularly intermixed lamellulae, not 
adorned with a warty velar layer, 





blackening, habit of Hygrophorus. 

Type species: R. archaea Hei 

KR. archaea Heim; R, Hoeknelii Sing. ; R. Earlei Peck (R. Morgani 
Sace. sensu Sing.) ; K. fragilissima Heim. 

Subsection Plorantes Bat. (1908). (Constantes Lange 1926; De- 
licinae Melz. & Zv. 1927). Context compact and hard when young, 
not brittle; lametlae very crowded to moderately close, with irregu. 
larly intermixed lamellulae, not traly polydymous; pilens never 
fuliginous or gray and carpophores not blackening; habit of Lactarins, 

Type species : R. delica Br. 

R, delica Fr. {R. brevipes Peck; R. chloroides (Krombh.) Bres, 
R. pseudodelica Lange; R. vesicatoria Burl.; R. lilacipes Shea 
obviously also 2, delicula Romaguesi (if different from K. deliea). 

Subsection Nigricantes Bat. (1908) (Adustae Lange 1926), 
Context compact and hard when young; lamellae distant to crowded, 
polydymous (mostly tridymons) ; surface smooth and glabrous except 
ing a tomentose margin in young caps; pileus whitisth tending to 
fuliginous or gray, umber, ete., and the whole earpophore inside and 
outside tending to blacken in age, or by autoxidation. 

‘Type species : Kt. nigricans (Bull, ex Fr.) Fr. 

R. adustoides Heim ; R. robusta 1 R. nigricans (Bull. ex) Pra; 
R. lateriticola (Heim) Sing. (R. densifolia var. lateriticola Heim); 
R, albonigroides Sing. ; R. densifolia (Secr.) Gillet; R. adusta (Pers. 
ex Fr.) Fr. R. albonigra (Krombh.) Fr. (R. sordida Peck ; R. sub- 
sordida Peck); probably also 2. purpureonigra Petch. 

Subsection Rubentinae Heim (1938). Differing from the preced- 
ing subsection in the context which becomes red rather than black 
in age, and the surface of the pileus which is finely tomentose-wooily 
all over. 

R. rubens Heim, 

Subsection Murinaceinae Heim (1938). Differing from tie Ni- 
gricantes in being grossly tomentose-punctate, mouse gray. 

R. murinacea Hei 

Sect. 3. DECOLORANTES (LR. Maire 1910) Sing. (1926). Che- 
mically close to the Compactae but anatomically and in the gross 
characters transient to the higher forms : Formalin strongly reacting 
with the fresh context; but pigments often bright colored, with well 
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developed epicutis and hypodermium, with non-polydymous lamellae, 
often with obtuse margin, with numerous spherocysts in the hyme 
nophoral trama, and spore print often deeper colored than white or 
cream color (i. e. often deeper colored than « D>»). 

‘Type species : R. decolorans Fr. 

R. consobrina (Er. ex Fr.) Fr.; R. magna Beardslee: R. subsericeo- 
nitens Murr, (R. farcatifolia Murr.) ; R. subdepallens Peck ; R. nigres- 
centipes Peck; R. rubriceps (Kauffm.) Sing. ; R. subobscura Murr. ; R. 
rubescens Beardslee [R. Kauffmaniana (Sing.) Sing.]; R. vinosa Lindbl. 
(R. decolorans var. obscura Romell); 7. occidentalis (Sing.) Sing. 
(R. vinosa ssp. occidentalis Sing.); R. seperina Dupain; R. flava 
(Romell) Romell apnd Lindblad (R. claroflava Grove sensu Melzer & 
Aviva, J. Schiiffer, non Cooke; R. decolorans var. flava Romell ; R. 
decolorans var. constans Karst. non Britz.); R. cinerascens Beardslee ; 
R. Burkei Bucl.; R, Steinbachii Cernohorsky & Sing. ; R. decolorans 
¥r.; R. subdensifolia Murr. (R. subflava Sing.); obviously also R. 
californiensis Burl. 

Sect. 4. INGRATAE Quél. (1888) em. R. Maire (1910), Heim 
(1938), non Melzer & Zvara (1927), J. Schiiffer (1933). Pigment gray, 
brown, ochraceous, buff or melleous, lemon yellow, or greenish cream 
color, or else a combination of these colors, or absent over most of 
the surface of the carpophores ; margin of the pileus usually more or 
less acute when young; taste often acrid ; odor often fetid or pungent, 
or somehow specific but not fenity as in R. emetica and not spicy as 
in R. maculata; spore print white (A of Crawshay) to eream color 
(not darker than between C and D of Crawshay) ; rudiments ofa veil 
often present ; pileus often turning darker with KOH. 

Type species : R. foetens Pers. ex Fr. 

_ Subsection Fistulosinae Heim (1938). Velar rudiments consisting 
of scurfy areolate or punctate-squamulose to granular, firmly attached 
coverings, made up of thick- or thin walled «empty» (not derma 
topsendocystidioid) elements ; pileas with a dry or humid non-sepa- 
rable enticle ; spores with reticulate ornamentation, or more rarely 
echinate. 

Type species: R. fistulosa Heim. 

R. fistulosa Heim; R. Balloui Peck; R. tennesseensis Sing. (perhaps 
a variety of the preceding species); R. liberiensis Sing.; R. crasso- 

‘tunicata Sing.; R. Burlinghamiae Sing. (R. insignis Burl. non Quél.); 
R. tuberculosa Heim belongs either in this or in the following subsec- 
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Subsection Obtectae Sing. (1948). Velar rudiments consisting of 
an inconspicuous seurf or appresed squamulae or granular coverings 
which are rather firmly attached to the cuticle proper; the latter is 
easily separable at least in the marginal part of the pileus and more 
or less viscid in wet weather at least in the central half ofthe pileus; 
velar layer made up of thin-walled, « empty » elements, spores with 
isolated spines or warts, or almost s 

‘Type species: R. obtecta Sing. (= R. granulata Peck). 

R, granulata Peck (R. obtecta Sing.) ; probably also 2. afyinis Burl, 
and an undescribed species from Florida, 

Subsection Subvelatae (Sing.) Sing. (sect. Subvelatae Sing. 1932), 
Velar rudiments consisting of loosely attached, friable, bright colored, 
avachnoid-pulverulent floccons the latter made up of thin filamentous 
or clavate hyphae, and strongly reacting with KOH. 

‘Type species : 2, subvelata Sing. 

R. subvelata Sing. ; R. pulverulenta Peck ; R. mutabilis Murr. 

Subsection Foetentinae Melzer & Zara (1927) (Foetentes Konr, 
& Joss. 1935), No velar rudiments present; surface of the pileus 
stained darker by KOH; pilens in dull colors, or ochraceous, or 
pallid; odor of nitrobenzene, or oily, or of camembert cheese, of fish, 
of iodoform, of malt, ete.; margin of the pileus always pectinate- 
sulcate to tuberentate-sulcate and distinctly subacute to acute. 

‘Type species: R. foetens Pers. ex Fr. 

Stirps Farinipes (Spore print nearly white: A). 

R. farinipes Romell apud Britz. sensu Romell apud J. Schiiffer. 

Stirps Foetens (Pileus yellowish-ochraceous-rusty brown, to rare- 
ly almost pallid ; odor often of nitrobenzene, or similar). 

R, foetens Pers. ex Pr.; R. Laurocerasi Melzer ; R. punctipes Sing. ; 
R. deremensis Henn.; R. elastica (Heim) Sing.; R. ventricosipes Pec) 
perhaps B. consobrinoides Heim. Also an undescribed species from 
Florida. 

Stirps Pectinata (Pileus rarely colored as in stirps Foetens, but 
usually more grayish fuliginous, umber, bister, or pallid-sordid ; odor 
of camembert, or fresh fish, of iodoform, or malt, or spermatic). 

KR. pectinatoides Peck ; R. pectinata Fr. sensu Sing. ; R. sororia (Fr.) 
Romell (R. consobrina var. sororia Fr.); B. periglypta Berk. & Br. 
sensu Pat. is a species of this group or stirps Farinipes ; R. pallescens 
Karst. is a pallid form of one of the species indicated above. 

Subsection Felleinae Melz. & Zvara (1927). No velar layer 
present, and KOH not darkening the pigment of the pileus; pileus 
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sometimes rather vivid yellow, not gray, fuliginons, umber, but often 
white in the marginal portion in certain species; odor fruity as in 
KR. Queletii (compote of pea: 
rely absent. 

Type species : R. fellea (Kr.) Fy. 

Note: This subsection connects the Ingratae with the Fragiles, 
and might just as well be transferred to the Fragiles, in the im- 
mediate neighborhood of the Hmeticinae and Sardoninae. It is indeed 
a question whether this would not make it easier to define the section 
Tngratae as well as the section Fragiles. But since there ar 
strong reasons in favor of keeping the Foetentinae and the Felleinaein 
one section, the author has decided in favor of the traditional solution. 

R, fellea (Kv.) Br. with ssp. simillima (Peck) Sing. (R. simillima 
Pevk); R. ochroleuca Pers. ex Fr.; R. citrinochlora Sing.; R. citrine 
Gillet; R, Raoultii (Quél.) Sing. (R. ochrolenca var. Raoultii Quél.) ; 
R., solaris Ferdin, & Winge; J. anomala Peck (R. subalbidula Murr.) ; 
R, innocua (Sing.) Sing. ; possibly also R. alealinicola Burl. 

Sect. 5. RIGIDAE Fr. (1838) (Heterophyllac Fr, 1851; Lilaceae 
Konr, & Joss, 1 ). Pileus pruinate all over (not merely with a de- 
tersible and very fagacious pruina at the extreme n 
lutinous to velutinous, subtomentose to tomentose, a 
lose-rimulose, or scurfy to sericeous, more rarely glabrous ; taste 
mild, bitter, moderately acrid in the young lamellae (and then margin 
at first somewhat acute), or strongly acrid (and then lamellae poly- 
dymons or regularly forked, or dermatopsendocystidia absent) ; 
formalin with context not reddening ; FeSO, with context negative, 
or green, or salmon color, or grayish pink to pinkish-gray-sordid 
(normal); spore print A, B, ©, or D; cuticle of the pileus not darken- 
ing with KOH; context not becoming or staining yellow or yellowish 
brown unless it becomes olive green with FeSO,. 

Type species: B. lepida Fr. 

Subsection Elephantinae Sing. (1932). Pileus brown, ochraceous 
brown, not green or purple; margin acute; cuticle glabrous to seurfy ; 
lamellae neither polydymous nor the forked ones regularly inter- 
mixed ; FeSO, strongly reacting (salmon color) ; spore print A to C; 
taste mild; context rather compact. 

Type species : R. elephantina Fr. 

R. elephantina Br. (R. mustelina Fr.) : perhaps K. persobria Sing. **. 
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Subsection Cyanoxanthinae Sing. (1932). Pigment nearly absent, 
or bright colored (violet, lilac, livid-vinaceous, green, pinkish-vina- 
ceous, or often not abundant, and the pileus rather pale and some- 
what multicolorous) ; euticle glabrous, or sericeous, or seurfy ; lamel- 
lae with numerous lamellulae or forked lamellae often interspersed 
in a more or less alternating manner, rather flexible and not brittle; 
FeSO, usually (unless spores oblong) almost negative with the con- 
text, or slightly grayish green; spore print A or B; margin of the 
pileus acute. 

Type species : R. cyanowantha (Schaeff. ex Schw.) Fr. 

R, cyanowantha (Schaeft. ex Schw.) Fr., var. typica (f. typica, f. Pel- 
tereaui Sing., f. lilacina Britz., f. pallida Sing.), var. rariata (Bann, 
apnd Peck) Sing. (R. variata Bann, apnd Peck); R. heterospora 
Beardslee; R. cremoricolor Karle; R. albiduliformis Murr. ; obviously 
also R. cutefracta Cooke sensu Romagnesi (unless conspecific with 
R. cyanowantha). 

Subsection Schizoderminae Sing. Pigment bright colored or 
ull; cuticle broken into small areolae, squamulose-rimulose ; epien- 
tis devoid of gloeo-vessels, and macrocystidioid oleiferons hyphae, 
also devoid of spherocysts. 

Type species : R. schizoderma Pat. 

R. schizoderma Pat. ; R. septentrionalis Sing. ; R. yunnanensis Sing. 
with var. pseudoviridella Sing. 

Subsection Polyphyllinae Sing. Pigment of the pileus almost 
none, or if present, green; a scurfy upper layer of the cuticle consist- 
ing mainly of gloeo-vessels or macrocystidioid oleiferous hyphae. 

‘Type species : R. polyphylla Peck. 

R. polyphylla Peck (R. magnifica Peck); R. polycystis Sing.; 
R. viridella Peck. 

Subsection Lividinae Melzer & Zvdra (1927). Pileus with bright 
colored pigment but not bright red; margin subacute, the cuticle 
often receding from the extreme margin leaving the latter denudate; 
context never reacting normally (pinkish-gray-sordid) with FeSO, 
but either gray-green in part, or salmon color, never negative ; taste 
perfectly mild; context not turning yellow or brown on bruising, 
odor not of trimethylamin; spore print white (A, A-B); epicutis 
(Pl. XVIII, 1) with ciliate dermatocystidia (not blue in salfovanil- 
lin), or hair-like. 

Type species : R. vesca Fr. 

R. vesea Fr.; R. furcata (Gmelin ex Fr.). Fr. sensu Ricken [R. he- 
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terophylla (Fr.) Fr. sensu J. Schiffer]; 2. floceulosa Burl.; 2. ferro- 
tincta Sing.; obviously also R. rigida Vel. («R. livida Pers, » Mel- 
zer & Zvara, non Agariens lividus Pers. ex Schwein., Secr.). 

Subsection Griseinae J. Schiitfer em. (1935). Pileus with bright 
colored pigment but neither bright rose red, nor yellow, with sub- 
acute to almost obtuse margin, the latter rarely denudate; context 
most frequently reacting normally (pinkish-gray-sordid) with FeSO, 
but sometimes showing a more salmon reaction over part of the con- 
“text, never negative or green; spore print B or C (C-D), never A; 
epicutis usually with some dermatopsendocystida, or at least poten- 
tially so, sometimes with numerous dermatopsendocystidia and ciliate 
dermatocystidia at the same time but then the latter without a 
subeuticular layer of noticeably shortened and partly subisodiametric 
elements (in the latter case, if there are no dermatopseudocystidia 
—see Virescentinae, and if there are dermatopsendocystidia — see 
Amoeninae); taste usually not perfectly mild in young specimens 
(hymenophore slightly acrid when quite fresh), never bitter; pileus 
somewhat scurfy, or pruinate, or velutinous, or glabrous. 

Type species : R. grisea (Bers. ex Seer.) Fr. sensu Gillet (= Rt, pa- 
twnbina Quél.). 

R. palumbina Quél, [R. grisea (Pers. ex Seer. ut Agaricus) Fr. 
sensu Gillet, non Agaricus griseus Fr. 1821; R. fureata sensu Mel- 
zer & “vival; R. ornaticeps Burl.; KR. parazurea J. Schiiffer ; R. suble- 
vispora (Romagnesi) Romagnesi ; K. FerreriSing.; R. maxima Burl.; 
probably also R. anatina Romagnesi (I. palumbina Quél, sensu Mel- 
zer & Gyvara unless conspecific with R. Ferreri). 

Subsection Amoeninae Sing. Pilens brightly colored (pink, brigth 
pink-red to red, purple to violet, green, lilac to almost black in the 
center, olive to partly brown, frequently bright yellow to dull yellow) ; 
stipe also either white or pink or purple or greenish or yellow ; 
cuticle of the pileus and sometimes also the stipe with a characte- 
ristie bloom in dry weather; spore print A (then the taste not mild, 
either with a bitter component, or dermatopsendocystidia on pileus 
numerous), or B, C, or D; epicutis of the pileus consisting mainly 
of long hairs (piliform dermatocystidia) which also occur on the 
edge of the lamellae, or with a mixture of broadened subvesiculose 
terminal bodies and hair-shaped dermatocystidia, or with a mixture 
of ciliate dermatoeystidia, primordial hyphae, and normal (often 
incrusted) hyphae (then pileus yellow, and taste not mild), or else 
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ciliate dermatocystidium as terminal member (a structure interme. 
diate between that of the Licidinae and the Virescentinae), and then 
with dermatopsendocystidia present; taste mild, or slightly acrid 
in young lamellae, or more or less acrid and bitter at the same time, 

Type species : R. amoena Quél. 

Stirps Modesta (Dermatopseudocystidia present on the pileus; 
spore print A or B, often with a more salmon tint than B; pileus 
and stipe not yellow). 

R, leucomodesta Sing. ined. (Florida); R. modesta Peck ; R. Hib 
bardiae Burl. 

Stirps Amoena (Dermatocystidia absent; cheilocystidia usually 
«empty» and acnte; spore ornamentation most frequently ridged, 
rarely reticulate; pilens and stipes sometimes yellow; spore print 
never pure white, sometimes reaching D, at least B). 

R, Mariae Peck; R. alachuana Murr.; R. amoena Quél.; R. tuber: 
culata Murr.; R. variicolor Murr.; R. violeipes Quél; R. flavida 
Frost & Peck apud Peck. 

Stirps Ochroleucoides (Pseudocystidia of the gloeocystidial type; 
spore print A, A B; pilens and often stipe yellow). 

R. ochvoleucoides Kanffm. (R. dura Burl, 

Subsection Virescentinae Sing. (1932). Pileus with a more or 
less continnons covering \epicntis) that is similar and perphaps 
partly homologous with the velar layer of the Fistulosinae, soon 
breaking into areolate patehes and farfuraceons particles, consist- 
ing of spherocysts most of which are mucronate as a piliform or 
ciliate dermatocystidium arises from its upper side, with or without 
a septum (this structure, the Virescens structure, is characteristic 
for tuis one subsection in Russula and for the section Plinthogali of 
Lactarius), 

Type species : R. virescens (Schaeff. ex Zanted.) Fr. 

R, chlorinosma Burl. (R. maculosa Murr.) ; R. Patouillardii Sing. ; 
R. virescens (Schaef. ex Zanted.) Fr.; R. erustosa Peck; R. hetero- 
sporoides Murr. 

Subsection Lilaceinae Melz. & Zvara (1927). Pileus subglabrous, 
subyelutinons, or pruinose, bright colored, mostly blue to purple, 
red to pink, white, without dermatocystidia, usually with numerous 
primordial hyphae; margin of the pileus rounded-obtuse; FeSO, 
reacting normally; sulfovanillin reacting normally with the dried 
context of the stipe; spore print A to C. 

Type species : R. lilacea Quél. 
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R. lilacea Quél., with var. retispora Sing. and var, Melzeriana 
Sing.; R. azwrea Bres.; R. Zrarae Melzer; RB. lactea (Pers. ex) Fi 
R. pracumbonata Burl; R. wieialis Peck; R. subminutula Sing. 
(R. lilacea var. emeticicolor J. Schiffer); KR. lepidiformis Murr. ; 
R. subinconstans Mure. (R. inconstans Murr, non Burl.); 2. pulekra 
Burl.; also a Javanese species which may be R. viscosa Henn. ; also 
R. Hiesonii Murr., R. subfloridana Murr. and at least two white spe- 
cies: R. cremea (Murr.) Sing. (R. heterospora var, cremea Murr.) 
and R, Westii Murr. 

Subsection Roseinae Sing. Differing from the preceding sub- 
section in strong positive reaction with sulfovanillin. 

Type species : R, rosea Quél. 

R. rosea Quél, sensu Sing. (1926) (R. aurora Krombholz sensu Mel- 
zev & Zvira, Sing. 1932) with var, minutula (Vel.) Sing. (I. minu 
tula Vel.); R. albida Peck. 

Subsection Lepidinae Melzer & Avira (1927). Pileus rather thic! 
and firm, with subvelutinous to subtomentose cuticle which is beset 
with dermatopsendocystidia (or other bodies which turn blue in sul- 
fovanillin); taste bitter or mild; margin rounded-obtuse; FeSO, and 
sulfovanillin reacting normally with the context; pseudocystidia of the 
lamellae not blaing in sulfovanillin (only grayish-hyaline), or bluing. 

Type species : R. lepida Fr. 

R, lepida Fr. ; R. subtilis Burl. ; R. Peel 
R, sericeonitens Kauftm. 

Subsection Xerampelinae '' Sing. (1932) [Luteogratae subsect. 
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ing. ; R. perplera Burl. ; 








("These varieties are quite constant. They may be considered as subspecies 
{in the sense of myeoecotype) or as species, forming a stirps Xerampelina, The 
type variety is var. quercetorum Sing. ; other European species, subspecies, or 
varieties are J. Barlue Quél, sensu W. G. Smith ; R. grareolens Romell (K. xeran 
pelina var, olivascens (Fr. p. p.) Zvéra]; 2. zerampelina var. pseudomelliolens 
Sing. (R. melliolens sensu Crawshay); var. Marthae Sing. ; var. elacodes Bres. 
(near the following variety); var. rubra (Britz.) Sing. (R. Linnaei Fr. sensu 
Ricken). The latter two varieties represent the European conifer race. In Ame- 
rica, the forms corresponding to the type, are either brighter red (It, leryana 
Murr.), or with deeper (E) spore color (R. squalida Peck); a pale (C)-spored 
form (R. fucosa Burl.) is not very rare in New England, and a bright purple 
form in oak woods in New York may be determined as i. subvelutina Peck the 
type of which has been lost at Albany. R. Arnoldae Murr. is a typical Florida 
Tace, ‘The Asiatic forms known to the anthor, are almost the same as those 
observed in Europe, bnt west of the Rocky Mts., in North America, and also in 
Florila, more species or subspecies or varieties belonging to stirps Nerampelina 
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1935; group Viridantes 
|. Pileus whitish, brown 


Viridantes Melz. & Zvava ex Konr. & Jo’ 
(without definite rank) Melzer & Zvara 192’ 
or bright colored, with often rounded-obtase margin, subglabrous to 
subyelutinons, with or without dermatopseudocystidia ; lamellae not 
polydymous and not regularly forked; taste mild, or bitter, or very 
slightly acrid in the young lamellae; odor often of trimethylamin ; 
context most frequently distinctly staining yellow or brown, or 
becoming so when old or on drying; spore print from A to almost G, 
most frequently A, B, ©, D, or B; FeSO, with context blue-green to 
olive green or gray-green rarely brown (often in R. fucosa) ; spores 
often with very strongly e te ornamentation (IV, VI). 

‘Type species : R. verampelina (Schaeft. ex Seer.) F 

R. werampelina (Schaef. ex Seer.) Fr. ; with numerous varieties in 
Europe, Asia, and America; 2. pseudolepida Sing.; R. oreina Sing, 

Subsection Pusillinae Sing. Pileus rather thin and fragile; pileus 
bright red or rose color with transitions to yellowish ocher in one 
species, often pale colored in these colors; dermatopseudocystidia 
present; spore print from B-C to D; FeSO, and sulfovanillin react: 
ing normally with the context, pseadocystidia bluing in sulfovanillin, 
¢ species : R. pusilla Peck. 

R, humidicola Burl.; R. pusilla Peck. 

Note : Some species are said to have acrid taste, but the anatomi- 
cal analysis shows that there are no dermatopsendocystidia. This is 
against the rule valid for at least the section Fragiles, where all 
species with distinctly acrid taste also have dermatopseudoeystidia 
(blning in sulfovanillin). The author has not studied the African 
species involved but the only American species coming into this 
category, K. corallina Burl., seems to belong to the Rigidae where it 
may be the type of a special subsection. I. Heimii Sing. (R. veluti- 
pes Heim non Vel.) and R. citrinipes Heim may also enter this group. 

R. cinerella Ps Iso a species of the section Rigidae but it is 
not quite clear whether it belongs to subsection Lilacinae, or to some 
other, perhaps new subsection. Further investigations, alsoon R. cine- 
rea Heim, may provide additional evidence. 

Sect. 6. FRAGILES Fr. (1838) (Firmae Fr. 1838; Alutaceae 
R. Maire 1910; Polychromae R, Maire 1910; Constantes Sing. 1926; 
ubentes Konr. & Joss. 1 Carnosotennes Killermann 19363 
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have been collected but have not been described except for some of them that 
were published (as independent species) by Murrill. 
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Lencosporae Quél, 1888 *; Xunthosoprae Quél. 1888)". Pileus gla- 
brous and viseid when wet, and not pruinate, scurfy, sericeous, sub- 
velutinous, subtomentose, areolate, etc. (except sometimes pruinate 
on the extreme margin with a detersible, fugacious pruina), unless 
the spores in print are deeper colored than D, or the context is very 
acrid and the lamellae are not regularly intermixed or forked ; in one 
species, the pileus is sometimes subsericeous-floccose but then the 
reaction with FeSO, is normal and the flesh becomes yellow in age; 
FeSO, always reacting normally with the context, or else merely 
somewhat more toward the salmon orange side, or toward the pink 
side (by partial suppression of the grayish-sordid component) in some 
species, but reaction never negative or green; formalin negative ; 











spore print from A to H. 

Type species : K. lutea (Huds. ex Fr.) Fr. 

I. Series of subsections with the spore print from B to O, and the 
taste acrid, or mild; context tending to stain yellow or brown ; der- 
matopseudocystidia present or absent. 

Subsection Melliolentinae Sing. (1932). Context with a tenden 
to become yellow or brown; spore print about B, more rarely reach- 








1) TER, emeticn is accepted as the type species of th ind the section 
itself is considered as such rather than as a combination of sections under a 
heading without definite rank, then, aud only then, the Leucosporae become « 
synonym of the Fragiles. If the Constantes are excluded from the Lencosporae as 
they were by Lange's (1926) emendation, the selection of 2. emetica becomes 
logical. However, the author tends to the opinion that both the Leucosporae and 
the Nanthosporae of Quélet are not actually intended to be sections but rather 
« headings » for the next-following div! ns which are here considered as sec~ 
tions. Consequently, the section Piperinae Quél. 1888 also becomes a synonym 
of the Fragiles ; sect. Ingratae has been taken up by R. Maire for the section 4 
of this survey ; sect. Sapidae would be another synonym of section Rigidue Fr. 


section, 

















(© 2, lutea is assumed to be the lectotype of this group. The author doubts, how- 
ever, whether it is correct to consider the Xanthosporae as a section, and tends 
to the opinion that they are merely a common heading for what is actually 
to be the sections, i. ¢. the Tenellae, Insidiosae, and Fersicolores Quél. 1888. 
If this view is accepted — and it would be desirable to accept it not merely as 
being in accord with the spirit of Qaélet’s treatment but also in order to avoid 
the introduction of thus far neglected subsectional names —, the Tenellae would 
be typified, according to the proposal of the author, with 2. lutea as the lecto- 
type, and would become another synonym of the Fragiles ; the Ivsidiosae should 
be considered based on I. maculata Quél., and thus become another synonym of 
the Fragiles, and the Fersicolores should be based on R. olicacea whereby they 
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ing C; stipe rather stont and usnally not longer than the diameter 
of the pileus. 

Type species : R. melliolens Quél. 

R. brunneoviolacea Orawshay (R. pseudovivlacea Joachim) ; I, mel- 
Uolens Quél. ; RK. viseida Kudrna; perhaps also Rt. purpurascens Bres, 
(if different from the preceding forms). 

Snbsection Puellarinae Sing. (1932). Context with a tendency to 
become yellow-ocher; spore print about C; stipe rather slender and 
fragile, usually longer than the diameter of the pilens. 

Type species : R. puellaris Fr. 

R. puellaris Br. ; R. caucasica (Sing.) Sing. (R. puellanis var, canca- 
siea Sing).; 2. appalachiensis Sing. (I. puellaris sensu Beardslee) ; 
R, puellula J. Schiiffer & Miller; R. mierospora Sing. 

IL, Series of subsections (Fragiles sensu Heim) with the spore print 
between A and B, taste always very acrid; dermatopseudocystidia 
very numerous. 

Subsection Emeticinae Melz 















Zvava (1927) (Acrirubentes sub- 
sect. Hmeticae Konr. & Joss.). Spore print A or B, rarely reaching © 
(scarcely in fresh spore prints), usually A or A-B, and if darker, 
spores with ornamentation VU, or at least fangi not corresponding 
to the diagnosis of the subsequent subsections. 

Type species : R. emetica (Svhaetf. ex Fr.) Pers. ex Fr. 

Stirps Atropurpurea (ornamentation of the spores usually very 
short (type VI), or else spore print B (C); pigment of the cuticle of 
the pilens in globules according to R. Maire, usually dark purple; 
margin obtuse). 

RK. atropurpurea (Krombholz) Britz. |with several subspecies and 
forms, the most important ones: ssp. atropurpureoides (Sing.) Sing. 
(var., Singer; the most common race in Western Europe); ssp. atro- 
purpurella (Sing.) Sing. (var., Sing.) ; ssp. rubripes (var., Sing.) ; s8p- 
Krombholzit (Sing.) Sing. (var., Sing.): ssp. Bresadolae (Schulzer) 
Sing. (R. Bresadolae Schulz.)]; R. vinacea Burl. ; R. arenaria Sing. 

This stirps is close to subsection Melliolentinae (R. melliolens and 
R. viseida). 

Stirps Emetica (ornamentation normally long, i. ¢. 0.4-1.5 3 pig- 
ment variable, probably not in globules; spore print A or A-B, rarely 
reaching B). 

R. emetica (Schaeff. ex Fr.) Pers. ex S. F. Gray, with several sub- 
species and forms, the most important ones: ssp. euemetica Sing.; 
ssp. Mairei (Sing.) Romagnesi (R. Mairei Sing.) ; ssp. lacustris Sing. ; 
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ssp. aquosa (Leclair) Sin 
gilis (Pers. ex Fr.) Fri]; 
lensiv Sing. 


pSsp. fragilis (Bers. ex Fr.) Sing. [It fra- 
. alpestris (Bondier) Sing. ; ssp. Alnijorul- 








‘This stirps, consisting of 





ingle species, was split intoa series of 
species (in recent papers by Heim and by Romagnesi), mainly at the 
expense of what is here called ssp. fragilis. However, the author had 
no opportunity to form his own opinion on this new development. 

Subsection Sardoninae Sing. (1932). Spore print B, rarely ©; 
pileus usually purple, rarely greenish or melleous; margin of the 
pilens acute or subacute, or a first so, or becoming so; stipe usually 
pink to purplish pink or purple, rarely white, and if so, turning pink 
with ammonia. 

Type species : R. chrysodacryon Sing. 
fallae (Ev.) Sace, sensu Sing.; R. Queletii Fr. apnd Quél.; 
KR. chrysodacryoides Sing.; R. chrysodacryon Sing. (R. sardonia Fr. 
sensu Lindblad, J. Sehiiffer; R. drymeia Cooke ex ic.); R. altaica 
(Sing.) Sing. (R. gracilis ssp. altaica Sing.); R. gracilis Burl. (R. 

acillima J. Schiffer). 
ion Sanguininae Melzer & Zvara (1927) (Acrorubentes 
Sangnineae Konr, & Joss. 1935). Spore print rarely A (and 
then surface staining bright and rich yellow where injured), or B,C. 
D, or B, most frequently D and D to E; pilens often bright red to 
carmine, at least on the margin, often with fuscous, blackish, rnfous, 
or olive shades in the center, or else withont any pigment; if pinkish- 
red or bright red (unicolorously), the cuticle is often little differen- 
tiated, especially in consistency and therefore hardly separable and 
the context beneath it reddens after prolonged exposure; margin of 
the pileus acute to subacute, sometimes becoming obtuse in age; 
context not turning pink with NH,OH. 

Type species : R. sanguinea (Bull, ex Poll.) Fr. 

R. rosacea (Pers. p. p. ex) 8. F. Gray em. Fr. |R. sanguinea (Bull. 
ex Pollini, non Walfen ex Fr.) Fr.|''; R. rubicunda Quél. sensu 
Bataille (R. subpunctata Kanffm.; R. Fosteriana Murr.); 2. luteo- 
tacta Rea (perhaps rather to subsection Emeticinae but probably same 
as R. mexicana Burl.); R. rhodopoda Zvira; RK. Robinsoniae Burl.; 
R. anericana (Sing.) Sing. (RR. rosacea var. americana Sing.) ; R. helo- 


















subsect, 
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r homonym of Agaricus (Corti- 
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des Melzer; R. pulchella Borszezow (R. palustris Peek ; R. exalbicans 
Melzer vix Agaricus exalbicans Seer.; R. depallens (Pers. ex) Fy, 
sensu J, Schiffer]; probably 2. albidula Peck. 

ILL, Series of subsections with the spore print from D to E (J), the 
taste mild or somewhat, acrid in the young lamellae ; context rarely 
tending to become yellow-melleous in the base; dermatopseudocys- 
tidia most frequently present, but often small and inconspicnous, 
rather rarely absent. 

Subsection Subcompactinae Sing. (1932). Pigment of the pileus 
green, or somehow livid, or a mixture of these colors and at times 
some rusty spots, or some yellowish or pinkish mixed in, in other 
forms without any pigment; stipe usually rather stout and not much 
longer, more often shorter than the diameter of the pileus, not red- 
dish, 

Type species : R, subcompacta Britz. sensu Sing. 

R. subcompacta Britz. sensu Sing. ; R. aeruginea Lindblad apud Fr. 
(R. graminicolor Quél., vix Agari inicolor Seer.); R. basifur- 
cata Peck ; perhaps also R. alealinicola Burl. (but see Ingratae). 

Not his section is somewhat intermediate between the Rigidae- 
Griseinae from which it derives and the following seetion to which it 
seems to be close. /?, pulchella f, decolorata is often extremely similar 
to R. aeruginea and RK. eitrinchlora. 

Subsection Sphagnophilae Sing. Pigment of pileus sometimes 
green in rare forms, but mostly purple, brown, ochraceous-tan, pink- 
ish, red, often with very dark center, sometimes turning entirely 
green on drying; stipe usually not stout, and often longer than the 
diameter of the pileus and fragile, white or reddish ; pilens with der: 

















US gran 


















matopsendocystidia. 

Type species : R. sphagnophila Kautim. 

R. disparilis Burl.; BR. Blackfordiae Peck (R. serotina sensu Mel- 
wor & Zviva; R. versicolor J. Schiffer); R. sphagnophila Kanttm. 
(It. venosa Vel. sensu Melzer apud J. Schiffer); R. cristulispora Sing. 
[R. intensior (Cooke 2) Ron i]; R. zonatula J. Schifter & Miller; 
i, placita Burl. sensu Sing. (1947) (R. sphagnophila var. heterosper- 
ma Sing.); R. Zelleri Burl. 

Subsection Integrae R. Maire (1910). Pigment of pilens often 
bright red, also more yellow, or even avellaneous, reddish brown, 
falvous, bay, ete., but not livid or green and not multicolorous-pal- 
ax tivkiales wat dlanwate. £. «net loner 














agnes: 








lid: stine nenallyv not «i 
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except in very old carpophores. white to reddish ; pileas with derma 
topsen locystidia, more rarely without them. 

Type species : R. paludosa Britz. 

R. amygdaloides Kauttm. (1 R. betulina Burl. sensu Kauffm. non 
Burl.; nec Melzer); R. integra (L. ex Vitt. p. p.) Fr. sensu Sing. 
(R. Velenovskyi Melzer & Zvara); R. fusca Quél. sensn Sing. (proba- 
bly also Barbier) [R. integra var. fusca (Quél.) Quél.|; R. eremeoavel- 
lanea Sing.; R. Font-Queri Sing.; R. paludosa Britz. [R. elatior 
Lindblad ; R. rubrotineta (Peck) Burl.) ; R. lutensis Romagnesi; i. Mel- 
aeri Aviva; R. luteobasis Peck “*; R. flaviceps Peck sensu Burl; 
R. Beardsleei Burl. 

IV, Series of subsections (Russulinae in the sense of Singer 1 
with the spore print (C-D to E) F, FG, G or H; taste mild, moder 
ly acrid, strongly acrid, or bitter; context rarely tending to become 
yellowish, rather sometimes yellow from the start, or tending to 
become palest cinereons in the base; dermatopsendocystidia either 
present or absent. 

Subsection Alutaceinae Melz. & Zvira 1927 (Olivaceinae Sing. 
1932), Spore print G, or F, or in between these tones, or H; derma- 
topsendocystidia none; taste mild or nearly so. 

Type species : R. alutaeea (Bers. ex S nitz) Fr. sensu Melzer & 
Zvivn [= R. olivacea (Schaett. ex Seer.) Fr. vel. aff.). 

Note: ‘This subsection is probably merely a « projection » of the 
Rigidae, mainly Lilaceinae, into the Fragiles, having deep colored 








26) 










spores. 

Stirps Punctata (Macrocystidia blue in sulfovanillin on the tip 
only; context with phenol normally reacting, i. e. becoming choco 
late; odor usually like iodoform; pileus with a pruinose bloom; 
mycorrhiza with conifers ; stature small to medium). 

R. Murrillii Burl.; R. Dadmunii Sing.; R. punctata Krombholz 
sensu Sing. (I. Turei Bres. sensu R. Maire; R. amethystina Quél. 
sensu J. iiffer ; R. chamaeleontina Fr. sensu Zy bs 

Stirps Lutea (Macrocystidia bluing in sulfovanillin at the apex or 
more; context with phenol reacting normally ; odor never like iodo- 
form; pileus with a slight pruinose bloom, or opaque, or glabrous 
and somewhat shining; mycorrhiza with conifers or with frondose 
trees ; stature small to large ; context mild, not bitter). 















+ ‘The oxact color of the spore print has never been established; consequently, 
the final posi n of this species is still somewhat doubtful; it may be rather 
among the Chanaeleoutinae, or some other place in the classification. 
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R. neglecta Sing. (R. Tuvei Bres. p. p.); &. Postiana Romell (R. mol- 
lis Quél. sensu Romagnesi) ; R. roseipes (Seer.) Bres.; BR. lutea 
(Huds. ex Fr.) S. F. Gray; R. aurata, (With. ex) .Fr.; R. Romellii 
R. Maire; K. subalutacea Burl. Obviously also 2. curtipes J. Sebiifter 
(unless conspecitie with 2. Romellii). 

Stirps Olivacea (Cheilocysti differentiated ; context with phenol 
deep purple,never chocolate ; odor not like iodoform; pileus subve- 
Intinous, very opaque, large and th mycorrhiza with conifers and 
with frondose trees ; context mild, not bitter). 

R, olivacea\(Schaeff. ex Schw.) Fr. 

Stirps Pseudointegra (Macrocystidia incrusted ; context with phe- 
nol becoming}chocolate ; surface of the stipe with sulfovanillin becom- 
ing bright red fora few minutes; spore print about F or F to G; 
taste bitter ;}euticle with. a bright red pigment; mycorrhiza with 
frondose trees). 

R. pseudointegra Arnould & Goris. 

Stirps Amoenata (Pileus shining, deep purple, more rarely pale 
pinkish red ; surface of the stipe with sulfovanillin becoming bright 
red for a few minutes; spore print about F or F-G; taste bitter in 
the cuticle of most specimens, the pileus often umbonate ; mycorrhiza 
with conifers). 

R. amoenata Britz, 

Subsection Rubrinae Melzer & Zvara (1927), sensu str, Sing. 
(1932). Spore print K, or sometimes between E, F and G; taste 
extremely acrid dermatopsendocystidia large and numerous; cuticle 
of the pileus strikingly opaque, rapidly drying, and often with a 
slight bloom, or scurf, or subvelutinous. 

‘Type species : R. rubra (Pr. sensu Krombh.) Fr. 

A. rubra Fr, sensu Bres. (non Agaricus ruber aut. prae-Fries. et 
Fr, 1821; R. pungens Beardslee; R. Kavinae Melzer & Zvava; BR. 
Handelii Sing. — all probably geographic races of R. rubra); R. badia 
Quél.; R. tenuiceps Kauitn. 

Subsection Chamaeleontinae Sing. (1932). Spore print G, or Hs 
cystidia strongly bluing in sulfovanillin ; dermatopseudocystidia 
present; taste mild. 

Type species : R. olivascens Pers. seusu Bres., sensu Singer, 1932, 
non 1935, non J, Schiffer, 1933-1934. 

R. polychroma Sing. [R. alutacea ssp. integra Sing. ; R. integra (L. 
ex Vitt.) Fr. sensu R. Maire, Melzer & Zvara, J. Schiiffer, Moreau, 
non (L, ex Vitt.) Fr.]; R. olivascens Pers. ex (Schw.) sensu Bres.; R. 
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cessans Pearson (R. Turi Bres. p. p. sensu Sing. 1932); R. chamacleon 
Sing. ; RB. lata J. Schiffer & Miller; perhaps also: R. aurantiaca (J. 
Scliitter) J. Schiiffer (sensu Romagnesi), &. gilra Melzer, R. betulina 
Burl, sensu orig., R. alutacea ssp. ambigua Sing. 

Subsection Urentes R. Maire 1910 (Urentinae Sing. 1932; 
Acrirubentes subsect. Maculatae Konr. & Joss. 1935). Spore print G, 
or H, rarely between E and G with atinge of F; taste acrid (often 
only slightly so) ; dermatopseudocystidia (PI. XV, 1) present on pileus 
though sometimes little differentiated or thin but distinctly bluing 
in sulfovanillin, 

‘Type species : R. wrens Romell. 

BR. nauseosa (Pers. ex Schw.) Fr. (R. chamaeleontina Fr, sensu 
Lange, Sing.); R. Allescheri Sing. (R. nauseosa var. atropurpurea 
All.); R. nitida (Pers, ex Schw.) Fr. sensu Melzer & Zvara, Sing., J. 
Schiiffer (It. firmula J. Seh.); 2. Cernohorskyi Sing.; R. atroviolacea 
Burl.; R. mesospora Sing.; R. Lundellit Sing. (R. puleherrima J. 
Schiffer); R, Schifneri Sing. (R. veternosa Fr. sensu J. Schiffer) ; R. 
curantiolutea Kanftm.; R. maculata Quél. apnd Roze ; R. Bresadoliana 
Sing, (R. veternosa Fr. sensu Bres.); R. luteoviridans Martin sensu 
Romagnesi; 2. pseudoemetica (Seer.) Sing. sensu Sing. non Killermann; 
R. macropoda Sing.; R. diaboli Sing.; probably also R. rutila 
Romagnesi. ; obviously also R. wrens Romell apud Maire ex Sing. 

















KEY To TIME SPECIES 


Keys are available, but they cannot be recommended except for small regions. 
‘The composition of a key to all species of Russula is a major undertaking, and 
since it is not in line with the primary subject of this book, viz. generic taxonomy, 
the author postponed the publication of a key to the Russulae. 








163. LACTARIUS (D. C. ex) 8. F. Gray 
Nat. Arr. Brit. PL. 1 ; 623, 1821. 
Type species : L. deliciosus (L. ex Fr.) 8. F. Gray. 





Syn. : Galorrhens (Pr.) Fr., Syst. Orb. Veget. p. 75. 1825 ; Stirpes Agri. Fems. 3: 
56. 1825. 

Agaricus tribus Galorrheus Fr., Syst 

Lactiflans Roussel ex O. Kuntze, Rev. 6: 

Lactaria Pers, ex Schriter in Cohn, Kryp! 





Mycol. 1: 61. 1821, 
Pl. 2: 856. 1891. 
. Schlesien, Pilze 3 : 584. 1889. 
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Hypophytium Panlet ex Earle, Bull. N. ¥. Bol. Gard. 5: 408. 1909. 
Glococybe Karle, 1. ¢:, p. 409. 


Characters: Pileus and stipe usually fleshy, often vividly colored ; 
cuticle varying in structure ; bymenophore ordinarily lamellate; the 
lamellae usually alternating with the lamellae (lamellae polydymons), 
moderately brittle, or not brittle at all, subdecurrent to decarrent, 
distant to crowded, thick to moderately thin, wedge shaped (PI.XX, lj; 
Dasidia normal, 4-spored, rarely 2-spored; true eystidia sometimes 
present and then often thick-walled (PI. XX, 1); cheilocysti¢ 
Sometimes present; macrocystidia commonly present, more rarely 
absent;hymenophoral trama subregular to subirregularandintermixed 
with laticiferous hyphae (Pl. XX, 1) and in very few cases also with 
spheroeysts (Lactariopsis); spore print white to deep ochraceous or 
pinkish cream ; spores under the microscope as in Russula but 
ornamentations from L-IIL are more frequent than in Russula ; stipe 
usally central, more rarely eccentric or lateral, veiled, or more 
often without a veil; pigments present all through the earpophore 
(uot merely in the cuticle of the pileus), more rarely absent in the 
lamellae or the stipe, often membranal or intercellular and, in many 
es, at the same time also intracellular; context with latex 
(except for older, dry specimens), either forming droplets of latex 
which may be watery or milky, or merely moistened from the colored, 
milky latex; Wood's light and polarized light causing little lumi- 
nescence inmost species; laticiferons hyphae running through the 
tissue, very striking (Pl. XX, 1; XVIIL, 5). On the ground in woods, 
more rarely on decayed wood. 

é species are pseudoangiocar- 
































usually forming mycorr 

Development of the carpophores : Sow 
pous; others are gymnocarpous, 

Area : Practically cosmopolitan. 

Limits : See Russula, p. 699, Other genera with latex ave: Lactocol 
lybia, Mycena, Rhodophyllus, Bertrandia, audone form of Termi- 
tomyces. 

State of knowledge: ‘The genus Lactarius is comparatively well 
known, Most of the species have not been studied as thoroughly 
from all points of view as those of Kussula, but there are usually 
more macroscopical characters on which the species concept can be 
based than there are in Kussula. The number of species admitted in 
the following survey is 75. 

Practical importance : Lactarii are used for food in many countries, 
especially L. deliciosus aud L. sanguifluus in Enrope and Asia, also 
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in North Africa. Enormous quantities of these species are annually 
sold in the markets of Barcelona, and other Catalonian cities, L. resi- 
mus and L, serobiculatus are highest pri 
are mos 





din Russia, where they 
ly salted (like sauerkraut) or pickled to be consumed with 
sour cream and vodka. However, all other Lactarii, including I. tor- 
minosus and L. piperatus are also used for the same purpose. D. tor- 
minosus is also used fresh. The only species that seems to be poison- 
ous is TL, pallidus, but it is doubtfal whether only in cooked form, 
or also in pickled form. Edible species of a very different flavor are 
those Lactarii that are here united in the section Dulces, The only 
one ocenrring in Europe, L. volemus, is frequently sold in the mar- 
kets. 

Species of the genus Lactarius are a good source for various raw 
materials for drug production but since no practical means for culti 
vation 6f the fruiting bodies has been worked out, and the supply 
must be based on the carpophores gathered in the woods 
likely that the Lactarii become industrially important. 

As mycorrhizal fangi, the Lactarii may yet become important in 
forestry. Some species form mycorrniza with conifers, others with 
frondose trees, mainly of the orders Salicales and Fagales, 























it is un- 
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Sect. 1. LACTARIOPSIDEI Sing. (1942). Pileus with a persistent 
pilose-tomentose covering which consists of thick-walled hairs: stipe 
frequently annulate or otherwise veiled, more rarely developing gym- 
nocarpously and then differing from most other Lactarii in having 
an almost or quite heteromerous hymenophoral trama; pseudocystidia 
on the sides of the lamellae numerous and voluminous; spores with 
medium sized ornamentation (which does not correspond to the type | 
and to the type V1), ovoid-subellipsoid (neither globose nor subor- 
thotropie); context: brittle; lignicolous, or on humus rich in woody 
matter. Tropical African species. 

Type species : L. Zenkeri (Henn.) Sing. 

Note: This section is close to the Compaetae, subsection Archaci- 
nae of Russula. 

L. Zenkeri (Henn.) Sing. ; L. Pandani Heim ; L.. gymnocarpus Heim 
apud Sing. 
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I (aia) 


isting of an epicutis of thin-walled 
nt; hymenophoral trama_filamen 
of the lamellae; spores 





uppermost covering layer 
elements; a «general » veil pre; 
idia present on the sid 








tons; pseudo 





nearly globose and subsymmetric-suborthotropic, with a very high 
ornamentation of type 1; context rather tough 


lignicolous, or on 





humus rick in woody matter. Tropical Afr 
L. adhaevens Heim, 
Sect. 3. DULCES Hei 
‘Taste completely mild except in one Brazil 
pletely dry ; latex extremely and strikingly abundant, un 
changing on exposure; cystidia either absent or present, and then 
not similar to the common pseudocystidia ; spores either heterotropic 
or suborthotropic; cuticle often with an epicutis consisting of a 
palisade of dermatocystidia (not de cystidia) and never 
with « Virescens structure » (PI, XX, 1). 
Type species : L volemus (Fr.) Pr. 
Subsection Fulgentes Heim (1938), Spor 
L. fulgens Heim. 
Subsection Rubroviolascentini 
most transparent, pale reddish g 
walled. 





n species. 


1 (wom. subnud. ad. int.) ex Sing. (1942), 
an species; pilens com. 
nging or 

















opseuds 
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1g. (1942). Spores heterotropic; 
eystidia often move or 





latex 








less thi 

Type species: L. rubroviolacens Heim. 

Note: This subsection is somewhat intermediate between this 
section and the following section, in the color of the latex as well as 
in the structure of the cuticle. The latter consists of thick-walled 
hyphae which immediately or mediately arise trom spherocysts or 
spherocystoid hyphae in a deeper layer (in L. Russula), L. Russula 
ix also somewhat aberrant in this section because of the acrid taste, 
It may yet be neces the Rubroviolascentini to the 
Plinthogati. 

L, rubroviolascens Heim; L. Russula Rie 

Subsection Lactifluini (Burl. as «group» subdividing section 
Russularia) Sing. (1942). Latex staining brown or unchanging but 
always ini ly white or serifluous white, not watery-transparent > 
spores heterotropic; thick-walled cystidia present or absent. 

‘Type species: L. colemus (Er.) Fr. 

L. pseudovolemus Heim; L. hygrophoroides Berk. & Curt (L. dis- 
tans Peck); L. volemus (Br.) Fr.; L. allockrous Sing. ; L. purgatorit 
Sing.; L. luteolus Peck; perhaps 1. Clarkei Cleland, 

Sect. 4. PLINTHOGALI (Burl. ut «Group» in Russulariis) Sing. 
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(1942). Cuticle with distinct Virescens structure (PI. XVIM, 45), 
yelutinous to subglabrous-subvelutinous, variously colored, often 
white, or gray, or avellaneous-umber, or deep warm sepia to almost 
black; dry ; latex milky white, or colored, or watery, and then color- 
ed, often white and then reddening, but also persistently white, or 
staining deep violet. 

Type species : L. lignyotus (Fr. ex Fr.) Fr. 

Subsection Fuliginosi (Konr. 1935 ut «groupe» subsectionis 
Coloratorum) Sing. Latex milky, not yellow. 

Type species : L. fuliginosus (Kr. ex Fr.) (Fr. ex Fr.) | 

L. Gerardii Peck ; L. lignyotus Pr. ; [. nigroviolascens Atk. ; L. fuli- 
ginosus (Br, ex Fr.) Fr. (with three subspecies); Z. sublatus (Murr.) 
Sing. (Melanolenca, Murr.). 

Subsection Kanthydrorheini Sing. Latex watery, yellow. 

LL. wanthydrorheus Sing. 

Sect. 5. ALBATI (Bat.) Sing. 1942 ( Velutini subsect. Albati Bat. 
1908). Pileus dry, practically pigmentless; latex white or whitish, 
unchanging or more often somewhat changing on exposure, acrid 
(or at least context acrid); spores heterotropic; cuticle not showing 
any trace of Virescens-structure. 

Type species : L. vellereus (Fr.) Fr. 

L. piperatus (L. ex Fr.) S. F. Gray and related species 
vellereus Peck ; L. deceptivus Peck ; L. vellereus (Fr.) Fr. 

Sect. 6. RUSSULARES (Fr. 1821 ut sect. Galorrhei) Fr. 1838 
(ut tribus), (Pruinati Quél. 1888, max. e parte). Pileus dry, or slightly 
viseid, often subpruinate, or slightly tomentose-subsquamulose, azo- 
nate or rarely zonate (and then mostly rufous-buff to dark cinnamon) ; 
lamellae becoming rather deep colored and consequently the spore 
dust distinctly visible as a paler powder on darker background; 
taste mild, bitter, or acrid ; odor sometimes cumarinons ; latex never 
colored from the beginning, never changing by exposure to anything 
but a light yellow (or else light cream from the beginning), some- 
times watery or serifluous, but more often milky ; margin of the pileus 
erenate or transparently striate, or smooth and entire; covering of 
the pilens not consisting of thick-walled hairs; spores strongly hete- 











LD. sub- 











“© D. piperatus in the broader sense consists of a group of species closely 
related to each other (at least in the southeasteru states of North America) 
which differ constantly in minor macroscopical and certain chemical characters. 
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rotropic; cuticle never with Virescens-structure ; latex not extremely 
abundant, in the contrary, often rather scarce except in very young 
and fresh specimens ; pigment never completely absent. 

Type species : L. subdulcis (Bull. ex Fr.) G1 

Subsection Colorati Bat. (1908) (Griseini Sing. 1942). Pileus 
tomentose-squamulose and dry, not rufous-buff to deep cinnamon; 
taste mild to acrid; odor often sweetish, not of cumarin; pileus not 
transparently striate. 

‘Type species : L. glyciusmus (Fr.) Fr. ; 

L. griseus Peck; L. glyciosmus Fr. sensu Lundell & Nannfeldt 
(L. cyathula Fr, sensu Neuhoff); L. Hibbardiae (Burl.) Sace. (L. gly- 
ciosmus Fr. sensu Neuhoff; L. confusus Lundell apnd Lund, & 
Nannf.); L. lilacinus (Lasch) Fr. (with three subspecies, see Ann. 
Mycol. 40; 125, 1942); L. pusillus Bres. (which is probably the same 
as J, subalpinus Kiihner). 

Subsection Rufini Sing. (1942). Pileus glabrous to subtomentose 
or thinly tomentose; latex milky, white, unchanging, acrid; pileus 
zonate or azonate ; rufous to deep rafous cinnamon, 

‘Type species : L. rufus (Scop. ex Fr.) Fr. 

LL, rufus (Scop. ex Fr.) Fr.; L. Peckii (Burl,) Sace. (Lactaria, Burl. ; 
Lactaria praezonata Murr.) ; L. alachuenus (Murr.). 

Subsection Obscuratini Sing. (Striatini Sing. ex Heim ut Str 
subsectio Pruinosorum, typo excluso). Pileus transparently. striat 

‘Type species : L. obscuratus (Lasch) Fr. 

LL, obseuratus (Lasch) Fr, sensu Neuhoff (L. obnubilus (Laseh) Fr. 
sensu Lund. & Nannf.], and a series of other poorly known species. 
The whole subsection — though well circumscribed — is in need ot 
more special study. 

Subsection Olentini Sing. (1942) (Olentes Bat., a subdivision of 
subsection Fucati, sect. Pruinati). Cheilocystidia conspicuous ; pseu- 
docystidia on the sides of the lamellae usually absent or very scarce; 
odor of the dried, and sometimes of the fresh carpophores strongly 
cumarinous; latex often watery, or seritluous, but also sometimes 
milky, unchanging. 

‘Type species : L. camphoratus (Bull. ex Fr.) Fr. 

T. camphoratus (Bull. ex Fr.) Fr. with var. fragilis Burl. ; L. seri- 
fluus (D. C. ex Fr.); L. rimosellus Peck ; L. heleus (Er.) Fr. 

Subsection Subdulcini Sing. (1942) (Subdulees Bat. 1908, a subdi- 
vision of subsection Dulces of sect. Pruinati), Pileus not squamulose 
‘or rimose, not subtomentose to tomentose, but always subglabrous to 
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subprainate, dry, or slightly viscid, azonate, or somewhat zonate, 
rufous-buff to deep cinnamon; pseudocystidia usually numerous on 
the sides and edges of the lamellae; odor not. cumarinous; margin 
not transparently striate; latex milky to somewhat serifluous, white, 
or more rarely cream color, and often turning cream color or sulphu- 
reous when exposed ; taste mild, bitter, or acrid. 

‘Type species : L. subduleis (Bull, ex Fr.) Gray. 

‘The species belonging in this subsection represent the most difti- 
cult group within the Lactarii, and most of them have been inter- 
preted and misinterpreted in various ways by different authors. The 
author makes no attempt to propose a specific disposal or arrange- 
ment. The reader is referred to several special papers by Romagnesi 
on this subject (see « Key to the Species », p. 727). Among the most 
important: species of this group are: J, subduleis anct.; L. thejogalus 
auct.; L. aurantiacus auct.; L. ichoratus anct.; L. tabidus auct., L. 
quietus auct.,and many others. 

Sect. 7. PIPERITES Fr. (1838 ut tribus). Pileus more or less 
viscid to glutinous, rarely dry and then neither velutinous nor prui- 
nate, and not completely pigment-less; latex milky, white at first, 
and remaining so, or changing color (to yellow, purple, lilac, violet, 
olive, gray) by shorter or longer exposure to the oxygen of the air; 
lamellae rather pale-colored, and not strikingly powdery from the light 
colored spore masses in age; taste subacrid to extremely acrid; pig- 
ment rarely a deep rufous buff to deep cinnamon, and odor of dried 
specimens never strongly cumarinous; margin of the pileas never 
transparently striate ; covering of the pileus not consisting of thick- 
walled hairs; spores strongly heterotropic; cuticle never of the 
Virescens-strueture; latex not extremely abundant but fairly abun- 
dant in adult specimens under normal growth conditions; pigment 
ravely completely absent. 

‘Type species : L. torminosus (Schaeff. ex Fr.) Gray. 

Subsection Pyrogalini Sing. (1942). Latex unchangin 
dull colored, often not viscid. 

Type species : L. pyrogatus (Bull. ex Secr.). 

L. pyrogalus (Bull. ex Seer.) Fr. and its various subspecies (see 
Ann, Mycol. 40: 123. 1942); perhaps also L. circellatus Fr. 

Subsection Insulsini Sing. (1942) (« Group» Insulsae Burl. p. p. 
1910; «Groupe» Immutabiles Konrad of subsection Glabrati Bat.). 
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Type species : L. insulsus (Fr.) Fr. 

Note: Th elated to certain species of the Rus- 
sulares, e. gr. L. quietus and some Kufini. 

Stirps Insulsus (Pileus slightly pubescent on the extreme margin, 
or more frequently wholly glabrous). 

LL. controversus (Pers. ex Fr.) Fr.; L. pallidus (Pers. ex Fr.) Fr.; 
T. insulsus (Vr.) Fr.; L. roseozonatus (y. Post ex Fr.) Britz. (L. tle- 
Xuosus var. roseozonatus v. Post ex Fr.); L. hysginus (Fr. ex Fr.) 
Br.; L. Porninsis Rolland ; L. musteus Fr. 

Stirps Torminosus (Margin barbate). 

LL. torminosus (Schaeff. ex Fr.) Gray, ssp. eutorminosus Sing. and 
ssp. pubescens (F'r.) Konr. & Favre ; also obviously L. Mairei Malengon, 

Subsection Croceini Sing. (1942) (« Group» Croceae Burl,), Latex 
changing to bright yellow after a short time of exposure. 

Type species : Lactaria erocea Bur). 

Stirps Chrysorheus (Pileus slightly pubescent or glabrous on the 
margin). 

1, chrysorheus Fv. and its American satellites, such as Lactaria cro- 
cea Bari. ete. (perhaps not all of them worthy of specific distinction), 

Note: This stirps is closely related to certain species of the Rus- 
sulares, e. ge. L. thejogalus, and represents a continuation of the Sub- 
duleini in the same manner as subsection Insulsini is a continuation 
of certain groups in the Kussulares, 

Stirps Serobiculatus (Margin barbate). 

LL, resimus Fr. ; L. serobiculatus (Scop. ex Fr.) Fr. 

Subsection Aspideini Sing. (1942) (« Groups» Aspideae and Spe- 
ciosae Burl.). Latex becoming 





ction is closel 





























olet, slate-lilae, purple when exposed 
to the air, or the context staining in one of these colors when bruised. 

L. aspideus (Fr. ex Fr.) Pr.; L. aspideoides (Burl.) Sace. (perhaps 
not specifically different from the preceding species); L. uvidus (Fr. 
ex Fr.) Fr; L. luridus (Pers, ex Fr.) Gray; L. psammicola A. H. 
Smith ; L, repraesentaneus Britz.; L. speciosus (Burl.) Sace, (perhaps 
not specifically different from the preceding species). 

Subsection Vietini Sing. (1942) («Groupe» Vieti Konrad of sub- 
section Glabrati Bat.). Latex or context turning gray, olive or sordid 
pale ochraceous on exposure (often only after considerable time); 
pileus and stipe often gray or green. 

Type species : L. vietus (Fr.) Fr. 
Stirps Trivialis (Pileus subviscid to viseid, with glabrous margins 
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L, vietus (Ev.) Fre; L. trivialis (Fr. ex Fr.) Fr.; probably also L. 
akanensis Imai; possibly also L. wnbriaus (Pers. ex Schw.) Fr, 

Stirps Blennius (Pileus glabrous, strongly viscid; mycorrhiza with 
broad-leaved trees, ordinarily Fagus). 

L, blennius (J'r.) Fr. and its forms and varieties. 

Stirps Necator (Pileus villous at the margin, more or less viscid). 

L, necator (Pers. ex Fr.) Karst, [Agaricus, Pers. ex Fr., non Bull.; 
Lactaria, Schroeter in Colin; Lactarius turpis (Weinm.) Fr.; Agavi- 
ous, Weinm.; L. necans 8. F. Gray; L. plumbens (Bull. ex) Qué 
non Fr. 1821); L. atroviridis Peck. 

Sect. 8. DAPETES Fr. (1838). Pileus more or less viscid, often 
zomate, often orange or violet or blue; latex milky and opaque, some: 
times not forming droplets but merely a fine moisture on bruised 
tissue, always.colored from the beginning, orange, red, purple, violet, 
blue ; cheilocystidia often very well differentiated. 

‘Type species : L, deliciosus (L. ex Fr.) Gray. 

L, deliciosus (L. ex Fr.) Gray ; I. chelidonius Peck; L. pseudodeli- 
ciosus Burl. (ut Lactaria); L. Curtisii Coker; L. sanguifluus (Panlet 
ex) Fr.; 1. subpurpureus Peck ; I. paradozus Burl. (ut Lactaria); L. 
indigo (Schwein.) Fr. 


























KRY TO THE SeKCIES 


‘There are good regional keys, ¢. gr. Barlingham, Mem. Torr. Bot, Cl. 14: 1- 
109. 1908; Kanfiman, in Agarieacear of Michigan 1: 86. 1918; Coker, Journ. 
Elisha Mitch. Soc, 34: 2. 1918; Imai, Journ. Fac. Agr. Hokkaido Imp. Univ. 43 
(2) + 805, 1938; Heim, Prodrome dune flore mycologique de Madagascar I. Les Lac- 
tavio-Russuléea, p. 160-161. Paris 1937 (1938); Romagnesi, Rev. Mycol. 4, supple- 
ment, 1940 (« Les Lactaires» *); Lange, Flora Agaricina Danica §: 31. 1910; 
Singer, dun. Mycol. 40: 111-124. 1942 (it does not key ont all the species of 
all sections). 















GENERA EXCLUDENDA 


‘The following genera are considered as dubious to a degree that 
their position in the Agaricales cannot be considered as established, 
or else — and this is the majority — they are well enough known to 
be rejected because, in the author’s opinion, they do not belong in 
the Agaricales (in the sense outlined in part V) but in some other 





© ‘This is perhaps the best k jlable. It is 





ptable to the survey given 
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order of the Basidiomycetes. These genera are indicated here only it 
they have been considered as belonging in the Agaricales or a corres- 
ponding group by some inycologists in the past. In the eategory of 
genera excludenda, the anthor includes also such genera that are 
most probably abnormal forms of agaries but caunot be indicated as 
synonyms of any particular genus. 

Agaricochaete Eichelbaum, Verhandl. Naturwiss. Vereins Hamburg 
3 (14): 58. 1906. This genus is characterized by thick lamellae which 
possess long aculeate bodies (setuloid cystidia or metuloids ?). These 
are red at the apex in the type species, A. Mirabilis Kichelbaum, 
Another species, A. Hericium, has also been described by Kichel- 
baum, Both species were collected in East Africa in the Usambara 
Mts. The description is not suflicient for the interpretation of these 
fungi. However, Kichelbaum states that he has deposited « beautifal 
and typical specimens of nearly all» his species at the Biological- 
Agricultural Institute at Amani. There might be a chance that these 
specimens are still available. 

Arenicola Vel., Nov. Mycol. Noviss., Opera Bot. Cech. 4: 62. 1947. 
Characterized as having the spores «yellow as in Nancoria but 
globose-angular as in Rhodophyllus », and based on A. flavixpora Vel. 
this genus cannot be inserted without reexamination of the type 
which was not available at the time this account was written. 

Arrhenia Fr., Summa Veg. Sean., 1849. This is a genus ot 
uncertain position. It should, in the author's opinion, be understood 
with A, Auriscalpiwn Fr, as the type species. This is no. 1, and mark- 
ed « Nobilissima» in the original account. According to Konrad & 
Maublane, this has colored spores, and a species from tropical Ame- 
riea, Arrhenia pezizoidea (Speg.) Pat. ex Sing. (see Lloydia, 8: 186- 
188) has reddish spore print. Wherever this genus is placed even- 
tually, there is no doubt that it does not belong in the Agaricales. 
It is somewhat intermediate between the genus Campanella (Lepto- 
taceae) and Merulius (Meruliaceae), however, a final decision should 
be made only when the whole complex of Cyphella is revised. 

Baunanniella Henn., Engl. Bot. Jahrb. 2 : 543.1895. This genus is 
based on B. togoensis Henn, which is characterized as a brown-spored 
Physalacria. Since Physalucria is here considered as belonging in the 
Agaricales, it would be interesting to study the type of Bawmanniella 
togoensis, if it still exists. The description alone does not allow any 
conclusions at all. Corner considers it identical with Physalacria. 

Boletium Clements, Gen. Fungi, p. 108. 1909, see Volvoboletus. 
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Boletopsis Payod, Malphigia 3: 72. 1889. This is based on Poly- 
porus melaleucus, an obviously misspelled version of Polyporus leuco- 
melas Pers. ex Fr. Donk, R. Maire, and Singer have recognized this 
genus, but it belongs in the Phylacteriincae where it is the only 
representative of a family Boletopsidaceae (Donk ut tribus) Bond. & 
Sing. The Phylacteriineae, just as other main groups in the Aphyl- 
lophorales, can be divided into groups with resupinate carpophore 
and smooth hymenial surface, pileate carpophore and smooth or 
rugose-venose hymenial surface (Thelephora, and probably Polyozel- 
lus), spinose hymenophore (Sareodon and allied genera), and with 
poroid hymenophore (Boletopsis). What Fayod says about the rela- 
tionships with certain boletes should not be taken into consideration 
since there are no such boletes that are related to any Aphyllopho- 
rales. : 

Calyptella Quél., Enchir., p. 216. 1886. As long as the type species 
of this genus has not been fixed, it is dificult to say anything about 
the standing and position of this genus. As the author understands 
it, it would contain a species whose type specimens the author has 
studied, Cyphella musaecola Berk. & Curt. This has membrana-pig- 
ment, clamp connections, and a structure similar to that of Leptotus. 
Unless Leptotus is admitted to the Agaricales, this species would not 
udmitted either, However, it is recommended to wait for a more 
thorough study of the Cyphella complex, and proposals of lectoty pes 
in the various genera before final disposals are attempted. 

Campanella Henn., Engl. Bot. Bot. Jahrb. 22; 95. 1895. This is 
undoubtedly a good genus, often called Laschia by certain authors 
including Patouillard. It has been redescribed by Singer (Lloydia 8: 
190-195. 1945) who does not consider it as a genus of the Agaricales 
for reasons disenssed (1. ¢.). Several species are rather comparable 
to Merulius, others to Arrhenia, others to Leptotus, and some have 
cystidia similar to those of Hohenbuehelia, yet with a different belia- 
vior in cresyl blue mounts. 

Juntharellus Adans. ex Fr., Syst. Mycol. 1: 316, 1821, The lectotype 
is Cantharellus cibarius Fr. Many species belong in other genera 
(Craterellus. Geopetalum, Hygrophoropsis, Cantharellula, Gomphus, 
Leptotus) ; additional species have been described since 1821 which 
are undoubtedly good species of Cantharellus sensu str. These are: 
Cantharellus cinnabarinus (Schwein.) Schwein.; Cantharellus guya- 
nensis Mont. (type seen); C. odoratus (Schwein.) Sing. (Craterellus 
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Berk. ; Thelephor Schwein, ; Craterellus, Fr.), The last 
two specie ically smooth hymenial surface but are other. 
wise very close to Cantharellus cibarius. The spore print is al 





bright colored in Cantharellus, mostly 
are long, with often more than 4 sterigmata, and s . This genus 
is the type genus of a small family, Cantharellaceac, consisting of 
Cantharellus and Craterellus, the latter containing— not the smooth — 
but the thin forms with more cartilaginot . Typical for these 
thinner forms is Craterellus cornucopivides (L. ex Fr.) Pers, Some- 
what intermediate between Cantharellus and Crateretlus is, a 
to external characters, Cantharellus minor Peck which is common 
from Virginia to Georgia, U.S.A. But more detailed anatomical 
investigations will certainly show its definitive place. The Cantharel- 
laceae may be interpreted as containing only these two genera and 
being stichobasidial in all spe 





yellow or pin! 





The basidia 
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ies, or else they may be understood 
in a wider sense including the Gomphoideae (genera with chiastoba- 
sidia), In either ¢ r 





not related tothe 





Agaricales but to the 
Ml Craterellus to Clarulina, and Gom: 





Olavariineae : Cantharellus 
phus to Clacariadelphus Donk. 

Caripia O. Kuntze, Rev. Gen. Pl. 3°: 451. 1898. The type species 
is Caripia Montagnei (Berk.) O. Kuntze. This species is often indi- 
cated as Hypolyssus Montagne’ Berk. However, Berkeley 
using Persoon’s generic name Hypolyssus for his tropical American 
spe was correctly shown and remedied by O. Kuntze, The 
genus Caripia is one of the most interesting forms of the neotropies 
It is rar ting condition, but th 
& good specimen from Pa 
. This specimen was 
tic material. 

The spores 
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compared with the type and with anthen- 





are smooth, ellipsoid, with suprahilar applan 
heterotropic, hyaline to stramineous-hyaline, nonamyloid, 4.8 
22-3, mostly about 73 basidia 












tidia or oth 








of the carpophore consisting of irregularly intermixed, thick-walled 
hyphae which are nonamyloid. In spite of the fact that this fungus 
has often been compared with the agarics, or considered as close to 
them, the author is convinced that it belongs in the family Stereaceae, 
together with Stereum, Skepperia, and similar genera. 
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Cheilophlebia Opiz & Grintl., Lotox 7: 107, 1867. When reading the 
diagnosis of this genus, one is inclined to gness that it belongs in 
the Hemimyceneae ov Myceneae (tribus of the Tricholomataceae), 
perhaps in the group of sinall venose species of Marasmiellus, How. 
ever, lacking specimens to substantiate this gness, one is at a loss to 
prove it, and Cheilophlebia ramains a nomenclatorial threat as long 
as it is not — as it should be — rejected in favor of those well-defined 
genera which it might possibly replace because of the early date of 
publication. Lhe author proposes to put Cheilophlebia on the list of 
genera rejicienda. 

Chloroneuron Murr., Mycologia 3: 25.1911 is merely a new name 
for the following genus, 

Chlorophyllum:Mur., North Am. Fl. 9: 172, 1910, non Massee 
(1898). This genns is based on C. viride (Pat.) Murr, (Necrophyllum 
viride Pat.), Murrill’s generic name is a homonym, the type species 
is not an agaric. See also genera Chloroneuron, Gomphus, and Ne- 
rrophyllum. 

Clarutinopsis Van Overeem, Bull. Jard. Bot, Buitenzorg U1, 5: 278, 
1923, This is a clavariaceous genus, and according to Donk synony- 
mous with Cluvulina, in any case very close to the latter. It must 
have slipped by mistake into the genera of Agaricaceae (Clements & 
Shear). 

Collyria K'r., Summa Veg. Scan., p. 340. 1849, According to Patouil- 
lard, this genus was probably established for a monstrosity of the 
type Stylobates (see under that genus, below). If this is correct, it 
would have to be rejected according to Art. 65. 

Corniola 8. F. Gray, Nat. Arr, Brit. Pl. 1: 637. 1821, non Adans. 
(1763). The type is @. lobata. This is a homonym of Corniola Adans, 
and a synonym of Leptotus Karst. 

Oyclocybe Vel., Nov. Mye. p. 1 
terized as an annulate Inocybe. 

Duedalea Pers. ex Fr., Syst. Mycol. 1: 331. 1821. This genus has 
been regarded as being close to Agaricus in the Linnean sense by 
some of the earlier authors. Later authors have referred it to the 
Polyporaceae, and in spite of various emendations and the probable 
transfer of the genus Polyporus itself to the Agaricales, Daedalea 
must be considered as belonging to the Aphyllophorales. It is close 
to Daedaleopsis, Coriolopsis, Whitfordia, and various other genera, 
including Xerotus Fr. (see there), and together with another group 
(Coriolus, Microporus, Trametes, Pseudotrametes, Len: ete.) it 









































1939. A doubtful genus, charac- 
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forms one of the main subdivisions of the polypores, the Corioloi- 
deac). The type species of Daedalea is D. quercina (L.) Pers. ex Fr. 
Some species of Dacdalea are foreign to that genus: D. elegans 
Spreng. ex Fr. is Whit/ordia elegans (Spreng. ex Fr.) Sing.; Dacdalea 
confragora (Bolet.) Pers. ex Fr. is Dacealeopsis confragosa (Bolt,) 
Schroeter; Duedalea unicolor (Bull. ex) Fr. is Cerrena unicolor (Bull, 
ex) Murr. ; Daedalea philippinensis Pat. is Diacanthodes phitippinen- 
xis (Pat,) Sing, ete., but none of all these is a species of the Agari- 
cales. However, Daedalea merutioides Schwein. is Gyrodon merulioi- 
dex (Schwein.) Sing. 

Dietyolus Quél., Enchividion, p, 139. 1886, This is a synonym of 
Leptotus Karst. (see there). 

"avolaschia (Pat.) Henn., Bugler’s Bot. Jahrb. 22: 93. 1895. This 
genus is not, as assumed by Patouillard, closely related to Maras- 
mius (Androsaceus) and the Myceneac. If t y relationship at 
all, it would be between Farolaschia and the Panelleae. But even 
this affinity is at present not actually sub ed. In the author's 
opinion, Farolaschia is closer to Aleurodixeus and Campanella and 
also certain Cyphellae, and probably Leptotus. This whole group has 
Leen called Leptotaceae in the past but this may merely be a tempo- 
rary name, valid only as long as the taxonomy of the Aplyllophorales 
remains unrevised, Favolaschia is distinguished from Campanella by 
amyloid spores, pit-like, round pores which at maturity become 
favoloid ; often also by the precence of dendrophyses and gloeo 
dia, The type species is F. Gaillardii Pat. Aside from it, the follow- 
ing species are well known: P. rubra (Bres,) Pat.; F. tonkinensis (Pat.) 
Sing. ; PF. pustulosa (Jungh.) Sing.; F. carariotecta Sing.; F. Sprucei 
(Berk,) Sing.; F, saccharina Pat.; PF. einnabarina (Berk. & Curt.) 
Pat. ; F. pezizoidea (Berk. & Curt.) Pat. ex Sing.; F. sabalensis (Char- 
les) Sing.; F. Thawaitesii (Berk. & Br.) Sing. (with several subspe- 
cies); F. pygmaea (Speg.) Sing. ; F. Puiggarii (Speg.) Sing. As for 
complete descriptions, keys and a history and discussion of the ge- 
uns and species. see Singer, Lloydia 8: 170-230. 1945. 

Priesula Speg., An. Soe Argentina 8: 234. 1880, This genus 
is said to be identical with Skepperia (see Patonillard, Essai, p. 141. 
1900). The type species, F. platensis Speg. (I. ¢.) from Argentina has 
been studied by the author, and was found to be generically diffe- 
a position 
ia. Neither 



































































rent trom Skepperia, Its anatomical 
somewhat intermediate between Cytidia and Skeppe 
genus belongs in the Agaricates. 


RK. Sixcee, The «Agaricales » (Mushrooms) 738 





Galeromycena Vel., Nov. Mye. Noviss., Opera. Bot. Chech. 4: 66. 
1947. «Color reminiscent of Laccaria Dnt... spores 1 to those 
of Galera...». Type species: G. mirabilis Vel. Type material not 
available at present. 

Galeropsina Vel. Nov. Myc. Noviss., Opera Bot. Cech. 4: 74, 1947, 
nom, nud, Some ochrosporous agarie (2). 

Galeropsis Vel., & Dvorak apud Vel., Mykologia 7: 106, 1930 
(Psammomyces Lebedeva 1932). This is an interesting fangus like 
Cyttarophyllum, but more gastroid, without cheilocystidia and with 
a Somewhat tougher consistency; the spores are attached to elon- 
gate, subflexnous-straight sterigmata in the manner of the Gastro- 
mycetes. For more data see Singer, Beih. Bot. Centralb. 86 (B): 147- 
149. 1936. Galeropsis desertorum Vel. & Dvorak apud Vel. and @. 
plantaginiformis (Levedeva) Sing, are thus far the only old world 
species known in this genus, and it is possible that the latter is only 
a form of the former. A South American species without germ pore is 
G. allosperma Sing. (Galera paradoxa Speg., non Galeropsis paradoxa 
(Mattiroti) Heim). 

Glococantharellus Sing., Lloydia 8; 140. 1945. The type of this 
genus, G. purpurascens from Tennessee, U. 8. A., was first described 
as Cantharellus, and is consequently a former agaric. This is the 
reason why this genus has been inserted in the list of genera exclu- 
denda. Glococantharellus differs from Gomphus and Chloroneurum in 
the presence of glococystidia and in more lamellate veins. 

Gomphus 8. B. Gray, Nat. Arr. Brit. Pl. 1; 638. 1821. The species 
of Gomphus, already distinguished in Persoon’s time, were often 
confused with Cantharellus and Craterellus, from which they ditter 
in the large spores whose wall becomes rugose after dehydration in 
the herbarium, or else is rugose (often reticulate-rngose) from the 
beginning (except for the immature spores); they also differ in the 
more rugose-venose-reticulate configuration of the hymenophore, 
chiastobasidia instead of stichobasidia, and a very fleshy, thick car- 
pophore. ‘The following species are typical for Gomphus: G. claratus 
(Pers. ex Fr.) 8. F. Gray ; @. crassipes (Dufour) R. Maire; G. Bonarii 
(Morse) Sing.; @. floccosus (Schwein.) Sing. The genera closest to 
Gomphus are Chloroneurum Murr. and Clavariadelphus Donk. The 
former differs in more strongly ornamented spores and the presence 
of some cystidia (not gloeocystidia), and may also be considered as a 
subgenus or section of Gomphus (as it was done by Patouillard who 
distinguished under Nevrophyllum —a synonym of Gomphus — a 
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group (A.) without eystidia and with the spores smooth when fresh, 
and a group (B.) with projecting nd reticulate spores. The 
latter group corresponds to Chloronewrum. The hyphae are clamped 
and nou-amyloid in both groups; the spores are deep yellow and 
non-amyloid; the upper surface of the earpophores is non-differ- 
entiated. All these characters can also be found in Clavariadelphus 
which differs, from Gomphus in the club-shaped carpophores which 
are sometimes somewhat truncate at the apex. Because of this shape, 
they are usually considered as belonging to the Clarariaceae but 














they have a different spore type and never occur coralloid, or 
ramose. 

Gramincola Vel., Nov. Myc. Nov., Opera Bot. Cech. 4: 81, 1947, 
«Very slender small fangus pres globose, small, reddish...» 
Based on G, gracilis Vel. trom, Czechoslovakia. 

Hemigaster Juel., Akad, Handl, 21; 111, 1895. This is 
based on Hemigaster candidus Juel. on rabbit dung in Sweden, This 
fungus is somewhat controversial; the author has not seen any 
small, passes throngh a gymnocarpous 








specimens, ‘The fungus i 
phase, and becomes then persistently angiocarpous ; aside from basi- 
lospores) are formed; a 
columella, and a powder, consisting of mature basidiospores and 
gemiae is found inside the peridium of the adult specimens. 'Chis 
may be a new genus intermediate between Gastromycetes and Agari- 
calex, or else a gastroid form of some agarie comparable with the 
gastroid forms of Boletinus decipiens. In tact, Thaxter who collected 
this latter in Florida, called his specimens Hemigaster sp. Bresadola 
seemed to think that Hemigaster is merely a young stage of a Copri- 
nus sp. 

Hymenogramme Berk. & Mont., apud Mont, Syll. Crypt. p. 151. 
1856. This is based on a species of « Poria», or rather « resupinate 
representative of the Corioloideae (polypores), and Saceardo & Cus 
Doni add Laschia crustacea (Junghuln). This genus as well as Lenzites 
to which it is said to be related, ave Aphyllophorales and have nothing 
in common with the Agaricales except the configuration of the hyme- 
nophore. 

Hypolyssus Pers., Mycologia Europaea 2: 6. 18: be type species 
is H. ventricosus Pers. This is a combination of an agarie with its 
parasite, and must therefore be considered as either a monstrosity 
provoked by the Hypomyces, or else a nomen confusum (its characters 
deriving from two different genera), according to Art. 64 and 65 of 








diospores, «gemmae» (probably eblam 
































the International Rules. It is impossible to remodel th 
to be the valid generic or Caripia. 

Laschia ¥r., Linnaea 5: 533. 1830. 
Auricularia since the type species, Laschia delicata, is congenerie 


genus so as 








is genns is a synonym of 





with Auricularia auricularis. However, as in the case of Hypolyssus, 
later authors have disregarded the original concept, and have given 
the genus another sense, Lasehia in the sense of Patouillard is Cam- 
panella Henn, Laschia in the sense of Lloyd is the sum of Filoboletus 
and Favolaschia, Laschia Junghuhn is a homonym of Laschia Fries. 
It was described four years after the latter. It contains one species 
which might be congeneric with Hymenogramme, and one which is a 
synonym of Polyporus vibecinus Fr. 

Lenzites Fr., Gen. Hymen., p. 10,1836. This genus has been restricted 
to L. betuling (L. ex I and related forms, It is v 
Coriolus and differs in the presence of cystidia, while Coriolus hus 
hyphal pegs, or no sterile elements at all. The hymenophore in Len- 
vs is more or less lamellate, but this does not mean that Lenzites 
ated to Lentinus and other similar Agarieales. 

Leptoglossum Karst., Hattsr., Bidr. Finl, Nat, Folk, 32: xvii, 1879; 
non Leptoglossa D. C. 1841; nee Leptoglossum Cooke (ut subgenus : 
1879). This is congeneric with the following genus and with Dictyolus 














close to 
























Quél, The author prefers the following genus since there might be 
andings as to which genus is meant if Leptoglossum in the 
3 


misanders| 





sense of Karsten y 





e accepted, If there were no choice, Karste 
Leptoglossum would have to be accepted since it is perfectly legal. 
But as there is a choice between two generie names published in the 
same paper, Leptoglossum is here rejected. 

Leptotus Karst. le. This genus is closely related to Campanella 
from which it differs in its bryogenous habit and less anastomosing 
lamellae or veins, Some of the species belonging here have been mis- 
taken for Omphalina (Omphalia muratis sensu Ricken for which the 
new name Leptotus Rickenii Sing. is proposed) and tor Pleurotus, e. 
gr. Leptotus tremulus (Schaef, ex Fr.) Sing. (Pleurotas, Quél.), but 
some others, with less conspicuous carpophores and hymenophores, 
have been called Gyphella. The genus Leptotus is searcely a true repre- 
sentative of the Agaricales. The author is not prepared to tell 
whether it has affinities in the Corticiaceae, or Meruliaceae, or some 














of the groups which will eventually result from the dismemberment 
of the Cyphellaceae ; it is somewhat related with Campanella, and 
this latter is somewhat related with Furolaschia, These genera have 
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been combined on a temporary basis in the family Leptotaceae R, 
Maire em. (see Singer, Lloydia 8: 170-230, 1945, especially p. 189). 
‘The trama of the species of Leptotus is rather intermixed-interwoven, 
consisting of only one kind of non-gelatinized (fundamental) hyphae; 
the pigment, where present, is a membrana-pigment which is not 
easily dissolved; clamp connections are either present or absent, 
according to the species. The sterigmata are rather long, and the 
basidia are devoid of carminophilous granulosity ; the spores are of 
ious shap s smooth and nonamyloid; cystidia 
not present ; the cortical I is searcely differentiated. A stipe 
is sometimes present, and at times subcentral, mostly short and not 
well differentiated, eccentric to lateral, or in many species, absent ; 
the hymenophore is either venose (or almost smooth) or lamellose 
and then strongly anastomosing or repeatedly forked. This latter 
character and the structure of the trama distinguish Leptotus from 
Omphatina. 

Mapea Pat., Boll. Soe. Mycol. Fr. 22:46, 1906, The author has 
studied the type, M. radiata Pat., which is, as has been said before by 
R. Maire, an atypical rast fungus. The spores are typical rust spores. 
F, Hoehnel who once identified Mapea with Marasmius corbariensix 
Roumegnére was forced to repudiate this statement later 

Montagnea Fr., Gen. Hym., p. 7. 1836 authors consider this 
genus as belonging to the Agaricales, somewhere near Coprinus. 
‘There is no doubt in the author’s mind but that Montagnea is, indi- 
, related with the Coprinaceae. However, if there is such a 
thing as a Gastromycete, i. €. unless we proceed dividing all the 
Gastromycetes among other groups, Montagnea is one of them, With 
the same right, we might consider Secotium, Galeropsis, Hydnangium, 
Rhizopogon, ete. as Agaricales. 

Montagnites Vr., Epierisis, p. 
tagnea. As for the nomenclatorial a 
see Montagne, Syl. Crypt., p. 130. 1856. 

Mycenopsis Vel., Nov. Myc. Nov., Opera Bot. Cech. 4: 35.1947. No 
generic description is given, but the only species, Mycenopsis globi- 
spora Vel. from Czechoslovakia, is described. The description is 
insufficient. according to modern standards in the Mycena group (to 
which this fungus is supposed to belong), and type material is at 
present not available. 

Mycobonia Pat., see under Pleurotus (p. 269) and Porodisculus 
284), 
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240. 1838. This is a synonym of Mon- 
t of the Montagnites-problem, 
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Nevrophyllum Pat., Hym. Eur, p. 129. 1887. This is a synonym of 
Gomphus (see there). 

Perona Pers., Mycologia Europaea 2: 3. 1825, Albertini & Schwei- 
nitz wrote in a note (p. 351. 1805) that one of their sections of 
Helotium is not typical for that genus and should perhaps better be 
taken into a separate genus. This is what Persoon did in 1825. He 
added two species described by Tode, also as Helotium, This genus 
consists of what appears to be exceptional agaries with smooth 
hymenial surface. As such, they may be abnormally developed or 
retarded fructifications of various species and genera, but when 
reading carefally the descriptions and investigating the somewhat 
inept figures, one is inclined to think that itis an assembly of species 
of Marasmiellus (M. rameatis, and white species like M. crispulus), 
Marasmius (like M.epiphyllus, as suggested by Albertini & Schweinitz 
themselves), and Delicatula, Since the possibility of abnormal forms 
cannot be disproved, and even the determination of these fungi as 
Basidiomycetes is due more to the general appearance and consistency 
of these carpophores such as they were described than to any type 
studies, it would not seem right to risk the chance of this gens 
replacing one of the established or well-defined genera of the Agar’- 
cules, The genus Perona is perhaps a later homonym and probably a 
«nomen dubium » and does not endanger any agaric genera. But Helo- 
tium, as it is, unprotected by conservation, would possibly become 
another generic name competing for the legal name of Marasmiellus. 

Phaeohygrocybe Henn., Engler’s Bot. Jahrb. 30; 50. 1901. Hennings’s 
diagnoses are so incomplete and so unreliable, it is impossible to 
tell whether this is a valid genus of the Agaricales as Hennings 
believed it to be. When reading the diagnosis one is tempted to 
think that Phacohygrocybe might be the same as Neopavillus. But 
without specimens no such conclusion can be substantiated. It is not 

































even certain that this is an agaric. 

Phlebophora Lév., Ann. Se. Nat. 11. 16: 238, 1841. Hymenophore 
venose. This is an anomaly common in agaries, and, according to 
Patouillard, it is the cantharelloid deformation of the white-spored 
agarics while Ptyckella is that of the brown-spored agarics. The type 
species was found near Paris and named P. campanulata Lévy. Quelet 
says that this is the deformation of Tricholoma resplendens. If this is 
so, the conservation of Tricholoma becomes even more important 
since it is not quite certain whether the venose forms in the agarics 
are actually monstrosities in the sense of Art. 65 ot the International 
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Rules. If Zricholoma is not conserved, Phlebophora may replace it, 

Pleurotopsis (Henn.) Earle, Bull. N. Y. Bot. Gard. 5; 412. 1909, 
‘The type, Marasmius spodolencus Berk. & Br. (Plieatura, Sing.) is 
congeneric with Plicatura erispa (Trogia crispa of many authors), 
and must be considered as belonging in Plicatura unless it is shown 
that Plicatura Alni is not congeneric with Plicatura crispa. If so, 
both Plicatura erispa and P. spodolenca would enter the genus Plew- 
rotopsis (Meruliaceae). 

Polyozellus Murr., N. Am. Fl. 9: 171. 1910. The type species, P, 
multipler (Underwood) Murr. has been studied by the author but 
unfortunately some inaterial was chosen that seems to be misdeter- 
mined. The majority of the material has small spores of the kind 
found in Thelephora and Calodon. Though the fungus is strongly 
reminiscent of Gomphus macroscopically (hence the misdetermina- 
tions), it is quite possible that a transfer to the Thelephoraceae is 
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sary. 

Polyporoletus Snell, Mycol. 28 

Porolaschia Pat., Exsai, p. 
congeneri ith Faroluschia according to Singer (1945). 

Pseudofavolus Pat., see under Pleurotus (p. 269) and Porodiseulus 
(p. 283-284). 

Pseudohygrophorus Vel. Nor. Myc. p. 28. 1939, Based on P, vesica- 

echoslovakin, Doubtful. 
1 Ann, Se, Nut., HL, 2: 178. 1844. P. Bovei Lév., 
the type, is said to be an anomaly of Plewrotus sicicola (Mont.) Sace. 
(uecording to Patouillard). This anomaly consists in the production 
of lamellulae on the two sides of the normal lamellae. 

Ptychella Roze & Boudier, Bull. Soc, Bot. Fr. 26: Ixxiv. 1879. This 
is based on Ptychella ochracea Roze & Boudier, a fungus which, 
according to its authors, «has the external habit, appearance and 
color of » Agrocybe pediades, especially when young but the lamellae 
are those of Cantharellus, Nyctalis, ete. This is, also according to 
Patouillard, a not uncommon monstrosity of brown-spored and black- 
spored agaries ; in this partieular case, it is probably a plebophoroid 
aberration of Agrocybe vervacti, a species not uncommon in France. 

Raddetes Karst., Hedtcigia 26: 112. 1897. «a gelatinous, stipitate 
fungus; hymenophore continuous with the stipe, descendent into a 
minutely cellular trama; stipe central; lamellae simple, attingent; 
partial veil floceose-glutinous, thin. » Karsten. This genus is based 
on R, turkestanicus Karst. from Ashkhe 







f. Mycol, 37 : 124, 1945, 
ne type of this genus is 
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is said to be subcampanulate-eylindrie; spores were not seen. Lebe- 
deva compares her Psammomyces (i. e. Galeropsis) with Kaddetes but 
re too obvions in any secotiaceous fungus to be overlook- 
hh is not a great help 





the spore: 
ed, Saccardo identifies it with Stylobates wh 
ince Stylobates is just as puzzling as Raddetes. If there is a type in 
Finland, the question might still be solved, 

Rhacophyllus Berk., Journ, Linn. Soe., Botany 11; 559, 1871. This 
has thin small carpophores with a finger-shaped pileate portion and 
astem which is thin bat ted at the base. The pileate part is 
ilaginous, striate or even split, bright lilac colored, and instead 
of any kind of hymenophore, it merely consists of minute loculi and 
lobes; there is no trace of bi or spores; yet the fungus is evidently 
mature, These sclerotized lens-shaped cells are very thick-walled, 
and arranged in the manner of lamellae, yet the interlamellar spac 
and most of the trama are also transformed into sclerotized cells. 
‘The specimens preserved in the Patouillard Herbarium do not belong 
to the type species of Rhacophyllus, i.e. R. lilacinus Berk., but to 
another species of the same genus. ‘These specimens are inserted 
tuner « Prathyra [Prathyrella] gyreftexa, bulbillosis >. 

‘There are no specimens of «bulbillosix» under Psathyrella disse- 
minate in Patonillard’s Herbarium at the Farlow Herbarium, No 
specimens are preserved that show the derivation of the non sporn- 
lating form fi 1 form, However, the author is rather skep- 
tical on the question as to whether Rkacophyllus is a valid name and 
thinks it should be regarded as a stage or condition belonging to some 
Aguricales, It is quite true that the carpophores are agari¢-like in 
habit and appearance but this in itself is not a valid reason to con- 
sider them agaries. Moreau (1913) studied the cytology of Patouil- 
lard’s specimens, and ppears that reduetion division is taking 
place in the bulbils which are at first binucleate. The one nucleus 
resulting from fusion of these nuclei divides twice, but two of the 
nuclei degenerate and the final stage is binucleate just as the initial 
one, Moreau concludes that Patouillard is right regarding these 
bulbils as organs of propagation. This is evidently so, since the 
cytology of the bulbils seems to be very much in the pattern of that 
of the basidium. The second, and even more forceful reason why the 
cases of bulbillosis are nothing but an abnormal stage of certain 
agarics, is the following: While at the locality where the author 
collected R, lilacinus (Kelley's Hammock, Alachua Co., Florida), no 
other species were observed which were even remotely comparable 
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with the Khacophyllus, the author collected an interesting, new species 
of Marasmius, M. spinosissimus Sing. in the subtropical-montane 
forest of the Selva Boliviano-Tucumana in Argentina in which the 
very young stages showed normal development of basidia and basi- 
diospores while in a somewhat later stage of the same specimen the 
transformation of the apical subhymenial cell into bulbils began and 
no more spores were formed. The carpophores became « Rhacophyllus- 
forms » and lost their fragile membranous consistence. In a very old 
specimen, the author observed germination of the bulbils. In the 
light of these observations, the hypothesis suggested by Moreau and 
Patouillard, and accepted by Giiumann and others, can now be 
regarded as proved to be correct, and one cannot help but remember 
a rather similar phenomenon discovered by Heim (1932) in Podazon 
where the basidia are transformed into pseudobasidia (i, e, basidia 
which are hypertrophie, sclerotized, and evidently taking over some- 
thing of the aspect and réle of the basidiospores). 

Rimbachia Pat., Bull. Soc. Mye. Fr.7: 159. 1891. The type species, 
poradova Pat. from Eeuador, has been described by Patouillard 
(Le. and Exsai taxonomique, p. 131, 1900) and Singer (Lloydia 8: 
186. 1945); both accounts are based on the type material. This genus 
ix enpuliform and stipitate; the hymenial surface is nearly smooth or 
slightly veined; the trama and spores are nonamyloid, the latter 
smooth, hyaline and ellipsoid, the hyphae with clamp connections, 
the outside of the cup sterile, and the walls of the hyphae not 
strongly thickened. Patouillard has inserted this species in the Can- 
tharellés, but it must be kept in mind that his Cantharellés ave avery 
heterogeneous unit containing Cantharellaceae as well as Leptotaceae 
and true Agaricales. Whether or not Kimbachia is recognized as an 
agarie depends on the final disposal made of the genus Leptotus 
itself. As long as Leplotus is kept out of the Agaricales, Rimbachia 
and allied genera such as Arrhenia (sensu Sing. Loydia, 1. ¢.), Cam- 
panella and some Cyphellae must be kept out of that order also. 
Pilat (1927) erected a genus for Craterellus spathularius Berk, & Curt. 
which he called Skepperiella spathularia (Berk. & Curt.) Pilat. The 
author has studied the portion of the type preserved at the Farlow 
Herbarium (Curtis Herbarium), and also better material collected by 
'Thaxter on Trinidad (on Nostoc, covering rocks). Microtome sections 
show that the inside of the spatulate portion of the carpophore is fer- 
tile and the outside is sterile. The structure of the outside is not 
quite as described by Patouillard but consists of interwoven to sub- 
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ces, emit a few hair-like exerescen- 





parallel hyphae which may, at 
cies or be irregularly and minutely rough but this is not reason 
enough to compare this species with Skepperia (as a species of which 
it was considered by Patonillard) or Marasmius. In the contrary, the 
whole structure, reactions, and appearance of these fungi is so much 
like Rimbachia that the author has not the slightest doubt but that 
they are congeneri¢ with the latter. Rimbachia spathularia (Berk. & 
Curt.) Sing. differs from Z. paradoza in smaller spores (6-7 X 4-4.2 p, 
rarely somewhat larger or smaller), The subhymenium is a broad 
layer of very irregular, very strongly and intricately interwoven 
elements which may appear to be cellular when observed hastily. 
Between this layer and the surface of the sterile (convex) outside of 
the eup, there r consisting of much Jess interwoven, in faet 
almost parallel, rather thin-walled hyphae with numerous chump con- 
ious. The hyphae of this layer, the trama proper, are much looser 
organized than the remaining parts of the carpophore, yet they are 
not gelatinized. Rimbachia differs from Arrhenia in the sense of Sin- 
ger by the absence of thick-walled elements, by the mnch smaller 
size, the almost smooth hymenial surface and the straight (not nutant) 
stipe; furthermore, the spores are red or yellow in print in Arrhenia 
pezizoides and the other tropical Arrhenias, and they are also said to 
be colored in the European specie: auriscalpium, according to 
Konrad & Maublane). Rimbachia paradora and R, spathularia ave 
both white in all parts when fresh or revived, somewhat cream-alata- 
ceaus when dried, As in Arrhenia, there is in Rimbachia a certain 
degree of variability as far as the shape of the carpophore is con- 
cerned. We may, for the Sake of comparison, liken Rimbachia to 
Peziza, and Skepperiella to Otidea. Both Skepperiella and Otidea are 
weak genera at least in regard to the main distinguishing feature, 
the spatulate instead of pezizoid habit. It is the author's eonvietion 
that the degree of asymmetry in the cups of both the Basidiomycetes 
and the Ascomycetes is not so much a constant, genotypic character 
as rather an individual character depending on such factors as the 
position of the surface of the substratum, ete. Pilit (J. ¢.) also de- 
scribed a supposedly non-tropical species of Skepperia proper, 8. ear- 
patica Pildt for which he proposed a special section Hypocystidiatae 
Pilat. ‘Lhe author has not seen the material but he is inclined to 
believe that S. carpatica is — though definitely related to Skepperia, 
as both Skepperia convuluta and S. carpatica are Stereaceae — ucither 
congeneric with Skepperia nor with Skepperiella-Rimbachia, but per- 
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Secotium G. Kunze, Flora 93: 321. 1840. This well-known genus of 
the Gastromycetes is based on Secotinm Gueinzii G. Kunze from South 
Africa, This, according to Corda, has smooth, thick-walled, very pale 
(yellowish hyaline), short spores without germ pore, When the ge- 
nus Secotium is revised in a critical manner, it is likely to be divid- 
ed into several autonomous genera. The author is personally ac: 
quainted with Secotium agaricoides (Czern.) Hollés, S. magellaniewm 
‘Thaxter ined. **, S. nubigenum Harkness ", and S. tenuipes Setchell, 
the latter differing from all other species in having ¢ perispo- 
rium which, together with the deep rusty (exosporial 2) ornamenta 
tion, imbedded in the perisporium, separates from the episporium 
under pressure, The gleba is exposed below in a fairly early stage 
but a cortina-like veil is noticeable in young carpophores, These 
Secotia are more or less agaricoid in appearance and anatomy, and a 
further appreciation of their afinities will be possible only after a 
revision of Secotium, It must be kept in mind that the generic name 
Secotium must be reserved for the group containing S. Gueinzi 

Skepperia Berk., Trans, Linn. Soc., London 22: 130, 1859. If the 
type species is 8, conroluta —and it is impossible to consider any 
other species as such —, Skepperia cannot be considered as a genus 
of the Agaricales as has been suggested by Patouillard. The palisadi 
layer on the outside of the convolute mitruloid earpophore consists 
of inflated, round bodies with a deeper colored inner, and a colorless 
outer layer of the wall in the upper portion; the hyphae are non- 
amyloid and with clamp connections; the basidia are rather long, 
with the lower portion often decurved ; spores were not found in the 
type specimen at the Farlow Herbarium. It shall not be denied that 
perhaps some other species described in Skepperia have closer 
tions with the Agaricates, but it is the author's conviction that Skep- 
peria convoluta, and thus the genus Skepperia, is a stereaceons fan- 
gus, i. e. it belongs in the family Stereaceae, together with Stereum, 
Caripia, Oladoderris, ete. The Stercaceae are to the Coriolus- Dacdalea- 




























































his species looks like a hymenogastraceous, stipitate species, in age extre- 
mely like an agarie int with the gleba not strietly Inmellate. ‘The spores are 
warty, It has been redeseribed as Tharterogaster magellanicum Sing., a species 
related to Cortinarius, 








© This species 
the spores are distinetly di 


extremely interesting. It has the nsual habit of Secotiam but 
with & 











nit; they are smooth, small, an 
ty colored, and a paler endosporium is discernible. 
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germ pore ; the walls are 3 
‘This species as well as S. magetlani 





m has clamp connections. 
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group of the Polyporineae what the Thelephoraceae are to the Boleto- 
psidaceae, i. e. differing only in smooth hymenial surface. 

Skepperiella Pilat, Bull. Soe. Mye. Fr. 43: 56. 1927 is a synonym of 
Rimbachia. 

Stylobates Fr., Afzel. Fung. Guian., p. 5, 1837. The diagnosis of this 
genus is bewildering, and if 8. paradoxus Fr. is recognized as type 
species, it is impossible to tell what Fries had in his hands when 
describing this fungus. It may just as well have been an aberrant 
form of some agaric, as Patonillard thinks, as it may have been a 
representative of some other order. Perhaps there is some material 
available for farther study. Meanwhile, the best one can do is accept, 
on a temporary basis, Patonillard’s statement (Essai, p. 177): « Ano- 
maly of agarics where the lamellae are continued on the upper sur- 
face of the pileus where they anastomose more or less instead of 
being limited to the lower surface of the pilens». S. paradowus was 
collected in A fri 

Tilotus Kalehbr., Grevillea 9; 137, 1881. This genus is not yet 
validly described unless one accepts Saccardo’s (Syl. 5: 652. 1887) 
account as validation of the generic name. ‘The latter is based on 
7. lenzitiformis Kalehbr. from Port Natal, Africa, and seems to be a 
slight deformation of Lenzites ov Nerotus where the edges of the 
lamellae are abundantly villous. The genus is mentioned here because 
Saccardo treated it as a representative of the Agaricales. 

Trigonipes Velen., Nov. Myc., p. 77.1939. Doubtful genus, based 
on T, fascicularis Velen. from Czechoslovakia. 

Urceolus Velen., Nov. Myc., p. 44. 1939. Doubtful genus, based on 
U, sambucinus Velen. from Czechoslovakia. 

Valentinia Velen., Nor. Myc., p. 38. 1939. Doubtful genus, based 
on Cantharellus Valentini Velen. from Czechoslovakia. 

Vanromburghia Holtermann, Myk, Unters. Trop., p. 104. 1898. 
Doubtfal genus, based on V, silvestris Holtermann, a species of gela- 
tinous consistence and with smooth hymenophore. It may be one of 
the reduced agaries of the Marasmiellus-series, but then it may 
belong to a different order. It is indicated here for two reasons. 
Saccardo put it in synonymy with Phlebophora Solmsii, also from 
Java, and Phlebophora is here treated as an irregularity of the car- 
pophore formation of an agaric. Besides, Vanromburghia was indicat- 
ed by Lloyd as a possible synonym of Laschia caespitosa, a species 
treated here as synonym of Filoboletus manipularis, an agaric. Both 


gi et nT 





























744 LILLOA XXIL (1949) 


erroneous. Lloyd himself indicated subsequently that his suggestion 
was based on an error. It is not known to the author if and where 
type material of Vanromburghia exists. 

Volvoboletus Henn, in Engler & Prantl, Nat. Pf-fam. 1.1": 196, 
1898, This genus is based on Boletus volcatus Pers. = Volvoboletus 
volvatus (Pers.) Henn. which is some species of the Amanitaceae, 
probably Amanita where the lamellae have been transformed into 
pores by a disease or an abnormality of the hymenophoral structure 
as it can be observed frequently in Amanita gemmata in Enrope. 
Boletium Clements is based on the same type. 

Nerotus Fr. Blenchus Fung., p. 48. 1828 (Xerotinus Reichenb,, 
Conspectuy Regni Veg., p. 14. 1828). The type species is X. afer Fr. 
This is preserved at Uppsala from where the author received a 
fragment and a photograph of the type specimen. The fragment has 
all anatomical and chemical characters of Glocophyllum. ‘The latter 
genus will therefore become a synonym of Xerotus, and its species 
should be transferred to Xerotus. Nerotus contains stipitate as well as 
astipitate species, and the type species (from Africa) happens to be 
stipitate. But it bas not the slightest affinity to those species 
(of Anthracophylinm, ete.) which were later erroneously dumped in 
the genus Xerotus. The true Xeroti ave close to Daedaleopsis, 
Daedalea, Coriolopsis, ete. — all trae polypores 

Zephirca Vel., Nov. Mye. Nov., Opera Bot. Cech. 4: 61. 1947. « Very 
slender, vitreous-transparent, non-hygrophanous, evelate, trembling; 
stipe very long, capillar, smooth, ...Lam. distant, narrow, free. 
Spores intensely yellow, with the shape of a trapezoid, smooth. 
tidia needle shaped.» Velenovsky. The type species is Z. fusispora 
Vel. from Czechoslovakia. Type material is not available at the 
present time, ‘The description alone is insufiicient for its disposal. 
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SUPPLEMENT 


During the long period of printing and editing of this manuscript 
(1947-1951) a very intense work of exploration has been carried out 
by the author in South America, and by others in North America 
and Europe as well as in Africa and New Zealand, It is significant 
that only two completely described new genera and one genus incom- 
pletely known can be added to the present work. 


Genus 22 a GERRONEMA Sing. 


Mycologia (in print) 

Type species : Gerronema melanomphax Sing. 

Characters: Habit omphaloid to clitocyboid ; pilens at least partly 
strongly pigmented with an intracellular dissolved pigment; hyphae 
somewhat thick-walled and either with or without clamp connec- 
tions ; spores hyaline, smooth, non-amyloid ; lamellae decurrent, 
narrow ; stipe central or slightly eecentric ; spore print pure white ; 
hymenophoral trama persistently strongly irregular; cystidia none ; 
veil none; cuticle little differentiated with repent hyphae, forming a 
cutis; context white and unchanging. On decayed wood. 

Development of the carpophores : Unknown. 

Area: Subtropical South America. 

Limits: This genus differs from Pleurocybella in having elongate 
spores, pigmented pileus-surface, and sometimes pigmented stipe, 
a central to subeccentrie long stipe, and frequently clampless septa, 
strongly decurrent lamellae and a very different geographic distri- 
bution. It differs from Armillariella in having somewhat thick-walled 
hyphae, more elastic-toughish consistency, and combining lignicolous 
habitat with absence of veil and rhizomorphs. It differs from Ompha- 
lina (with which it has the instability of the clamp connections in 
common) in having constantly intracellular pigment, narrow lamel- 
lae, more tonghish-elastic consistency, and in contrast with the indi- 
cations given by Romagnesi for the species of Omphalina, no external 
granulosity in methylene blue mounts. The genus is undoubtedly 
most closely related to Armillariella but its species are analogous to 
Pleurocybella and Nothopanus rather than to Clitocybe. 

State of knowledge: The three species known at present, are com- 
pletely studied in every regard except their individual development 
and their cytology. 

Practica! imnartanrr > 1 
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G, clasticum Sing. ; @. depauperatum Sing.; G. melanomphax Sing. 


KEY To THE srEctES 
A, Clamp connections present. G. elasticum, 
A. Clamp connections absent. 

B. Center deeply umbilicate ; 





G. depanperatum 
B, Center prominently papiliate ; margin white. G, melanomphaz, 


Genus 27 ¢ PORPOLOMA Sing. 


Sydowia (in print). 

Type species: Porpoloma sejunctum Sing. 

Characters : Habit tricholomatoid ; pileus dry, innately fibrillose, 
or with a superficial fibrillosity or granular-fibrillose, or With squa- 
mules and tomentum ; membrana-pigment orten present, often inerust- 
ing the walls of the enticular hyphae; clamp connections in the 
hyphae of the context present; lamellae sinuate to emarginate as 
in Tricholoma, rather broad to broad; spore print pure white; 
hymenophoral trama regular; subhymenium almost interlaced, 
consisting of subisodiametric and filamentous elements; stipe never 
eccentric, fleshy; cheilocystidia in the typical antartic species 
present, making the edge of the lamellae heteromorpbons. On forest 
hamus and earth under Nothofagus, possibly also under conifers. 

Development of the carpophores : Unknown. 

Area: Tierra del Fuego, probably all over the Nothofagus area; 
possibly also in the northern hemisphere (see chapter on « limits »). 

Limits: This genus is most closely related with Cantharellula. It 
differs from that genus in sinuate to emarginate lamellae and from 
the clamp-bearing subgenera of Cantharellula in regular tramal hy- 
phae which are parallel with each other or almost so; it differs from 
the only subgenus of Cantharellula where species with cheilocystidia 
are found because the hymenophoral trama is not irregular, the lamel- 
lae not decurrent and the mycelium not lignicolous. It seems that 
all species of Porpoloma are mycorrhizal with forest trees while th 
of Cantharellula are not. Furthermore, there is a tendency of the s 
face of the pilei in all Porpolomas to be or become yellow, or else the 
surface is not glabrous. The difference between Porpoloma and Can- 
tharellula would be even more marked, and the hiatus between the 
two genera more obvions if it were not for one or two northern spe- 
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cies which appear to be intermediate although they tend more toward 
Porpoloma. These species are Tricholoma umbrosum Smith & Wal 
ters and Tricholoma elytroides (Fr.) Karst. sensu Romagnesi, Ro- 
maguesi thinks they might be specifically identical. They are most 
certainly very closely related, if at all different. The important differ- 
ence between them on one hand and Porpoloma on the other hand 
is the abscence of cheilocystidia in 7. umbrosum and 7. elytroides. 
‘The structure of the hymenophoral trama is described as subparallel 
to interwoven, ‘This may be understood as the stracture of old spe- 
cimens, or a variable degree of interweaving. As for the mycorrhizal 
condition of the mycelium, there are no data available, not even field 
observations since these species appear to be extremely rare, The 
author was at first incliied to consider these species as belonging in 
a special subgenus of Cantharellula, However, the existence of a tri- 
cholomatoid genus closely related to Cantharellala in Tierra del Fuego 
throws a new light on this situation, Having seen no more than a 
single dried specimen of the American species, the author prefers to 
refrain from a transfer of either 7. wnbrosum or T. elytroides under 
the present circumstances inasmuch as it is not quite clear whether 
Romagnesi is correct in identifying his collection with the spec 
described and illustrated by Fries, and whether or not 7. wnbrosum 
and 7. elytroides sensu Romagnesi are synonyms. If they were to 
enter Porpoloma, it is obvions that they wonld have to enter another 
section of the genus characterized by the absence of cheilocystidia. 

Another genus, not yet fally circumscribed, but evidently likewise 
related, is Dermoloma (Lange), if at all accepted. The species with 
amyloid spores differs in having an epithelinm on the pileus, yet 
Josserand has observed exceptional individuals without spherocysts 
on the pileus. There seem to be two forms or species with nonamyloid 
spores, one with and the other without clamp connections. ‘The 
latter is the only one the author has studied himself (see R. Singer, 
Type Studies on Agaries, Lloydia 5: 117. 1942). If it is assumed —as 
seems to be the tendency of the European authors —that these 
three species or forms are generically identical, they would perhaps 
enter the subgenns or genus Dermoloma, and by way of the amyloid 
orm without epithelium, they would touch the cireumseription of 
Porpoloma, in case T. umbrosum and T. elytroides were included in 
the latter. Nevertheless, it can hardly be assumed that these three 
species are congeneric with the Porpolomas. They differ in general 
appearance, in habitat (as they are certainly not mycorrhizal. being 
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field and meadow-species), and in the stractare of the epicutis. 
"Phe one exceptional form mentioned by Josserand should at present 
not be taken too serious. It has been observed frequently that an 
epithelium of @ hymeniform type is easily washed off by rains (as 
in Agrocybe), or its development impeded by mechanical obstacles. 
The genus Dermoloma would then, ifaccepted, be distinguished from 
Cantharellula by its habit and the structure of its epicutis, aud 
the same morphological characters as well as its non-mycorrhizal 
character would separate it from Porpoloma. 

‘The resemblance of the three species admitted here in Porpoloma 
with certain species of Tricholoma is such as to deceive even expe- 
rienced mycologists. This striking similarity, however, is without 
any doubt mere convergence since there is not the slightest indica- 
tion of transitional forms and several correlated anatomical and mi- 
crochemical characters anderscore the difference. Nevertheless, this 
interesting parallelism has been expressed in the specific names 
chosen for the species of Porpolona. 











State of knowledge : ‘The three species admitted now are perfectly 
well known except for their individual development and their eyto- 
logy. 


Practical importance: Unknown, if any. Potentially important for 
the forester since all three species appear to be mycorrhizal with 
Nothofagus. 





SPECIES 


P. xejunctum Sing.; P. portentosum Sing,; P. terreum Sing. 


KY TO THE SPECIES 


A. Pileus, lamellae and stipe yellow feom the beginning ; appearance much 
like that of Trickoloma sejunctum, P. acjunctum 
A, Pilens, lamellae aud stipe sometimes becoming yellow in age, but not 40 
from the begin 
B. Pilons innately fibrillose or rarely squamalose in the center ; appearance 
much like that of Trickoloma portentosum. P. portentosum 

B. Pilens distinctly squamatose over large areas; appearance much like 
that of Tricholomas of the Terreem group. P, terreum 

















‘This genus should be inserted after Canthareltula. ‘The key of the genera of 
Lencopazitleae should be modified as follows: In the line where Cantharellala 
keys out, it should say = 

1, Lamellae decurrent to adnate ; habit not tricholomatoid. —Cantharellula 

2, Lamellae emarginate to sinnate ; habit tricholomatoid. Porpoloma 
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Cuphocybe Heim, ©. R. d. séances Acad. Sciences 230 : 2246. 1950. 
nom, subnud, (sine diagn. lat.); with bulbous stipe, with general 
veil which is adnate and persistent, appearing as appressed fiber 
and scales on the pileus, elongation of the stipe rapid, partial veil 
absent, margin of pilens striate, context light (in weight), lamellae 
long and abruptly decurrent by a tooth, spores argillaceous, elon- 
gated, irregular, with triple wall and tuberculous. The type species 
is C, olivacea Heim which was collected in New Zealand. It has spo- 
res 11.5-15.6 X 6.2-8.6 u, ochraceous under the microscope, ellipsoid- 
amygdaliform-oblong, with a straw colored endosporium, with a 
thicker ocher brown « mesospore » (apparently our episporium) whieh 
is finely rngose (bosselé), and a hyaline episporium which expresses 
the tubereulose « hernies » of the lower layer on th 
All these data are given according to Heim’s account. 
spore was found by the author in an Argentine speci 
abundantly by Spegazzini many years ago in the Parque of La Plata 
(province of Buenos Aires) and described as Inocybe platensis Spex. 
‘This fungus has decurrent lamellae and an episporial ornamentation 
(i. © the persistent but easily removable hyaline outer layer of the 
spore wall shows verrncose elevations and crevasses) and the shape 
of the spores is likewise more or less amygdaliform, ‘The exosporium 
forms 2 curious button-like formation at the apex of the spores. The 
fungus reminds one somewhat of a thinner, more elongate Paxillus 
or Neopacillus, yet the youngest available carpophores show regular 
hymenophoral trama, Heim inserts his species between Cortinarius 
and Inocybe, We have not enough data in order to make an attempt 

there is no certainty yet as to the generic 





















A similar 
s, collected 



























at classification, Beside 
identity of Cuphocybe olivacea and Inocybe platensix. 

‘The paragraph on Cuphocybe should be inserted after Hebelomina 
(p. 579). 

Thasterogaster Sing., Mycologia (in print). This is a secot 
fangus which has no bearing on the classification of the Agaricales, 
but the publication concerned should be consulted in connection with 
questions of phylogeny discussed in the Introduction. Thaxterogas- 
ter is closely related to Cortinarius, and there are numerous data 
suggesting that the Cortinariaceae, at least the Cortinarieae may be 
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derived from Thazterogaster. 








SUPPLEMENTARY NOTE: NOMENCLATURE CHANGES 
VOTED AT STOCKHOM 1950 


After completion of the page proof, some changes of the nomen- 
clature rules were voted by the VIIth International Botanical Con- 
gress at Stockholm. Since the publication of the present work ante: 
dates the publication of the revised rules, the old rales are techni- 
cally still valid at this moment (September 1950). Nevertheless, the 
attention of the reader is drawn to the following items: 

1, AUl specific epithets should be decapitalized (proposal Van 
Ree. 43). 
2. «The subgenus 
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ntaining the typ generic 1 
must bear that name unaltered » (new Ar bis). ‘This means. 
c. gr. the subgenus Bu-Trickoloma Lange em. Singer will have to be 
renamed Tricholoma, It is a bad rule because the Congress has taken 
it upon itself to act on this proposal before the question of the lecto- 
type list was settled, and because it is in contradiction with Art. 3 
and 4 (1). But since it has been accepted, we shall probably have to 
Dear the consequences, 

. «if a taxon of whatever lower rank than the species which 
includes the type of the species is to be referred to by name, it must be 
designated by the vorrect specitic epithet of the species but coutrary 
to Art. 26 without citation of an author's name.» ‘T 
likewise in contradiction with Art. 





species of 























s rule is 
and 4 (1) since any slight change 
of opinion regarding the characters of the type, or introduction of 
more precise information on it will cause name changes in the 
intraspecific ranks, According to the new a 
ssp. euemetioa Sing. will be called ssp. emeticu. 

4, The word «apud » formerly used in author citations according 
to Art. 48 is now replaced by the word «in» in all cases. 

5. More important changes regarding the starting point of myco- 
logical literature, nomenclature of imperfect forms, ete., voted by 
the Special Committee on Mycology, will have little effect on the 
text of this book. 

6. The question of validity of pre-starting point types has been 
solved in the sense advocated in the introduction of this work. 

7. The question of the lecto-types of Gill Fungi and the «Nomina 
Generica Conservanda» has not been completely worked out by the 
Congress itself. There was, however, a favorable vote in regard of 
the preservation of Marasmius Fr., Panus Fr., Pleurotus (Fr) Quél., 
and no negative vote concerning our proposals. 









ticle, Russula emetion 
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EXPLANATION OF THE PLATES 


If there is no statement to the contrary, the photographs were made by 
Mr. Frank White and the author in the Photographic Laboratory of the 
Biological Laboratories with a Spencer microscope from semipermanent 
slides of the anthor or from specimens determined by the anthor and pre- 
served at the Farlow Herbarium. The drawings were prepared by the 
anthor, exept for plate XXIITA (del. A. H. Smith) and plate XXIV (del. 
D. H. Linder), from specimens determined by the anthor, most. of them 
preserved at the Farlow Herbari 















Prate 1 


Vincent Fayod, 1860-1900, Portrait from the Conservatoire et Jardin Bota- 
niques, Geneva, Switzerland ; copies purchased by the anthor and 
published with permission of the Director, Dr. Charles Baehni. 





Prate HW 





Nareisse Patonillard, 1854-1926. Courtesy of the Director of the Labora- 
toire de Cryptogamie da Musenm National d'Histoire Naturelle, 
Paris, France. 


Pate HI 


Pleurotus tuber-reginm (Woermanii). Carpophores on psendosclerotium. X°/,. 





Phare IV 


Panus siparius. Carpophores on psendoselerotium. Natural size. 


Prate V 





Melanotus sp., probably M. musaecola. The mycelium damages fabries, and 
fruits on this exposed gray duck in the American tropics (Pana- 
m4). Fresh specimens in natural size. Courtesy of Dr. D. H 


Linder. 
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Piate VI 


Rhodophyllus aborticus. Normal fresh carpophores and earpophoroids in 
their natural habitat, about 3/4 natural size. Courtesy of Dr. D. 
H. Linder, 


Phare VIL 


Lampteromyces japonicus. Fresh specimens. 
Fig. 1. In absolute darkness ; the substratum is blacked out while the ear- 
pophores are luminescent enough to show on the film. 





Fig. 2. ‘The same group of e: 





rpophores in daylight, seen from below. 





Fig. 8. Carpophores seen fr 
Hemmi. 


above, 





daylight. Courtesy of Dr. 'T. 
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re VOL 





Catocybe cyanella, Basidia with ear 
mine ander oil i 


inophilous granulation in aceto-car- 
mersion lens, ¢ 1700. 





Phare IX 





Olitopilus prunutus. Basi tal view (fasoid), in profile (in- 
equilaterally fusiform), and seen from one of the tips (longitudi- 
nal axis vertical ; here seen as isodiametrie an; 
bodies). Oil immersion lens, 1000. 


ospores 








Puate X 


Asterophora lycoperdoides. Cllamydospores, x 480. 


Piate XI 





of various Ayaricules, and clamp connections. 
Fig. 1. Galerina Hypnorum ¥ 





evelata, Spores with a parisporium which 
is here persistent forming a smooth surface but sometimes loosen 
ed in an ear-shaped manner (spore at the left upper side), or 
becoming wrinkled (upper right) at maturity. Oil immersion lens, 
x 1800. 

Fig. 2. Porphyrellus substavidus. Spore ornamentation XI (heterogeneous 
spore wall). Oil immersion lens, >< 1950. 
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Fig. 3. Phyllotopsis nidulans, Hyphae forming tomentam of pileus, with 
mp connections. Oil immersion lens, x 700. 





Fig. 4. Deconica atrorufa. 
spore in ¢ 
and ar 
the spore ; the spores farthest to the left and farthest to the right 
are much narrower, as they are seen in profile with the hilar end 
outside the geometric axis ; the two remaining spores of this figure 
are in an intermediate position. Oil immersion lens, x 1950. 





pores lentiform, with germ pore. ‘The lowest 
is figure, and also the central spore are seen frontally 
very broad; their hilar point is on the geometric axis of 











Fig. 5. Rhodophyllus squamifolius. Angular spores, seen at strong magniti- 
cation (X 1550) under oil immersion lens; the apper spore is in 
nearly frontal view. 





x. 6, Rhodophyllus squamifolins. Angular spores of the symmetric type, 
scattered on the surface of the hh n ; two spores in 
the right lower corner are in frontal view and show the angle of 
the hilar end at about 30°; the spore at left and one near the 
mer are seen in profile, * 510. 














Prare XI 





Fig. 1, Coprinus ebulhosus, Section through the lamella showing the pave- 
ment-like arrangement of the pseudoparaphyses ; the pseudopara- 
physes are «empty», i. e. almost devoid of protoplasma to the 

here phloxine d dye them (consequently light color- 

ed in this phovo) ; the basidia are of two sizes, one equalling the 
psendoparaphyses but dark colored (in the preparation : red from 
the phloxine), the other strongly projecting (see upper side of 
lamella) ; note the thinness of the trama ; black dots at right are 
spores. Oil immersion lens, X 605 








point w 























Fig. 2. Marasmins rotula, Section through the epicutis of the pilens (sur- 
face facing right side of the plate) with broom cells. Oil immer- 
sion lens, x 950. 

Fig. 8. Galerina marginata. Spores with smooth spots, called plage (show- 
ing as a round white dot in those spores which have their inner 
sides turned toward the objetive) ; oil immersion lens, X 535. 


Prare XII 





1. Bolbitins vitellinus. Spores seattered on the surface ef the hyme- 
nium; spores showing the germ pore at the apex and complex 
wall; hymenium showing the basidia (darker colored because 
richer in protoplasma and therefore dyed more strongly by phlo- 
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xine) and between them, the psendoparaphyses (hardly colored, 
«empty »), both seen from aboye. Oil immersiorf lens, x 780. 
¢ colored 





Fig. 2. Marasmins haematocephalus. Evect elements with finger 
appendages form a hymeniform epicatis (nppermost layer of the 
pileus) : underneath, the trama of the pileus and, then, the hyme- 
nium. ‘This is a radial section of the pilens, 9¢ 570. 


Prate XIV 






Fig. 1, Mycena osmundicola. Longita 
of the stipe. Long, dendrophysoid hai 
form the pubescence of the stipe and are here seen under vil im- 
mersion lens, in aceto-carmine medium, 600. 








Prater XV 


1, Russula tenniceps. Section through the enticle of the pilens ; epien- 
tis with clavate dermato-psendocystidia of the macrocystid 
type showing the banded-granular (yellow) contents. Oil immer 
sion lens, x 770. 












eystidia and spores of the 

50. 

. 8, Rhodophyllus squamifolins. Hair-like hyphal strand of the pileus, 
consisting of parallel septate hyphae, X 375. 


Fig. 2. Boletochaete brunneosetosa. ‘Iwo setuloi 
Boletus-type. Oil immersion lens, x 








Puate X 





“Fig. 1, Mycena permizta, Radial section through the cuticle. The upper 
most layer where the epien yphae are diverticulate ; more 
voliiminons hyphae are seen in the pigmented lower layer, the 
hypoderminm. Oil immersion lens, X 460. 








Fig. 2. Asterotus dealbatus. Above the loose hyphal trama of the pilens 
there is the dichophysoid enticular layer which is here brotall 
disrupted by pressure in order to show the strneture of the mi- 
nute elements. Oil immersion lens, x 920. 

. 3. Leecinum mutabile. Hymenial fascicle of the tip of the scales of the 
stipe with a dermato-pseudoparaphysis (below) and a dermato- 
basidinm (above), x 560. 
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Prate XVI 


. 1. Inocybe paludinella. Metuloids with murieate apex and thick walls, 
ampullaceous in shape and rooting deep in the trama, Oil immer- 
sion lens, 5 700. 


Fig. 2. Tr 











« cantharelloides. Trichoderminm (the surface of the pileus 


faces the right side of the plate), < 570. 


Fig. 3. Strophavia aeruginea. Chrysoeystidia with a characteristic large 
body in the interior that becomes yellow in ammonia, and — as 
in this preparation — blue in cotton blue (or eresyl blue), i. e. 
strongly contrasting black in black-and-white copies, x 570. 

Fig. 4. Oystoderma falar. Epithelium of the pileus: the apper, darker 
portion, consisting of globose to snbglobose cells, is the epithe- 
lium ; in the lower left portion of the picture — the hyaline trama 
of the pileus; between the two layers a light colored hypoder- 
mium, consisting of small but short elements, X 225. 








Prate XVI 


Fig. 1, Russula ferrotincta. Section through the enticle with an epicntis of 
erect ciliate dermatocystidia arising as terminal members from a 
subeuticular trichodermial palisade. Oil immersion lens, phloxine- 
ammonia medium, >¢ 450. 

















Fig. 2. Amanita inawrata. Section of the cuticle; the upper, darker zone 
is the volval layer of the young carpophore, beneath it the enticle 
proper with an oleiterous hypha (dyed with phloxine) ; volval 
layer consisting of numerons isodiametrie elements and connecti- 
ve hyphae; enticle proper somewhat gelatinized and hyphae 
loosely arranged, > 290. 

Fig. 3. Lactocollybia eycadicola. Gloeo-vessel in the: trama. On the slightly 
colored background of ordinary hyphae, the gloeo-vessel appears 
almost black (deep blue in cresyl blue). Oil immersion lens, 630. 




















je, showing 





4. Lactarius nigroviolascens. Radial section through the 

the « Virescens-strnetare » which consists of dark (pigmented) 
h ciliate dermatocystidia arise forming the 
epienticwlar layer, 285. 


xpheroeysts from whi 








Fig. 5. Linderomyces lateritins. Coscinoid, first treated with KOH, then 
dyed with phloxine. Oil immersion lens, + 1200. 

Fig. 6. Lactarius nigroriolascens. A section throngh the cuticular region of 
the pileus, the lower portion showing the hyaline traina of the 
context with numerous worm-shaped laticifers, the upper portion 
showing the « Virescens strneture», x 283. 
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Puate NIX 


1. Hokenbuekelia angustata, Gelatinous layer, consisting of loosely 
arranged hyphae imbedded in a gelatinous mass (light zone); 
it, the cutienlar zone which is of the «dense» type (facing the 
left upper corner), beneath (lower right half of the figare) the 
non-gelatinized portion of the trama of the pileus, x 290. 





bove 








Fig. 2, Russula Puiggarii. Spores in Melzer’s reagent, showing the reti- 
culate ornamentation (type I), the exosporial layer of the spore 
wall turning blackish lilac in this medium ; the spores are almost 
perfectly globose and belong to a nearly orthotropic type; x 620. 





3. Boletochaete brunneosetosa. Brownish seta-like cystidia with tran- 
sitions toward hyaline cystidioles (immediately to the left and 
partly underneath the seta-like body). Oil immersion lens, x 

















680. 

Fig. 4. Conocybe siliginea. Capitate cheilocystidiam. Oil immersion lens, 
x 1550. 

Pig. 5. Russula tenuiceps. Intermixed trama (heteromerous) ; the sphero- 


cysts predominant, but some fine filamentous connective hyphae 
also visible, X 640. 


Puate XX 


Fig. 1, Lactarius volemus var. corrugis. Section through the piles near the 
margin ; ianumerable dermatocystidia forming the palisade of the 
cuticular layer of the pileus ; numerous laticifers in the context ; 
namerons eystidia in the hymeninm ; the section of the lamellae 
showing the characteristic wedge-shaped outline of the majority 


of the agaries. The trama of the lamellae not predominantly vesi- 
culose, Magnification about 50 X. 












2, Chamacota sphaerospora. Inverse hymenophoral trama. ‘The edge 
of the lamella is in the direction of the lower right corner ; the 
hyphae of the trama are divergent bnt in an inverse manner, away’ 
from the edge, ¢ 425. 





Fig. 3. Crepidotus mollis. Section through the pilens, with the eutiele (den- 
ser darker layer above), the gelatinized zone (loosely arranged 
zone beneath the cuticle), the non-gelatinized zone of the context 
(denser narrower portion beneath the gelatinized zone), and, final- 
ly the deeply colored (in phloxine) hymenial layer, * 100. 





4. Coprinus micacens, Section of the pilens and the hymenophore near 
the margin. ‘The lamellae are as broad or narrower in their upper 
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portion than in the middle ; they are also thinner and closer when 
compared with fig. 1 of this plate (Lactarius volemus var. corru- 
gis) ; antodigestion has not begun yet. Note the vesieulose eysti- 
dioles on the left hymenium of the second (from the left) lamella 
and on other points of the hymenia (some have been torn loose 
by the separating lamellac 1 and 2 and are floating in the me- 
dinm, % 60. 





Pate XXI 





. Plenvotus levis. Section through the lamella (edge beyond the lower 
margin of figure) ; first treated with KOH, then neutralized, and 
first dyed with phloxine which for contrast is replaced by cotton 
blue in the trama and the hymenium while the subhymenium re- 
mains pink (light colored in contrast to the dark calored blue 
portion if'a yellow filter is used); the distinet broad snbhyme- 
nium and the irregular trama are characteristic for the genus 
Pleurotus, x 90. 





bd 


Fig. 


Donocybe siliginea. Section through the lamella. ‘The voluminous 
cells of the hypodermium of each corresponding side of the lamella 
almost touching each other, with the trama proper (fine fila- 
mentous hyphae) strongly reduced, 260. 





Fig. 3. Lactocollysia eycadicola. Gloeocystidium. Short exposure of the 
copy makes the granulosity of the interior show ; the interior is 
dark because of the blue color it assnmes in cresyl blue stains. 
Oil immersion lens, % 640. 

Fig. 4. Melanoleuca sp. (NY-284) Cystidiole in cresy] blue, metachromatic 
in cresyl blue; the wall is purplish, and part of the context is 
also colored ; the basidia (here black) are very deep violet in the 
original slide. Oil immersion lens, X 920. 











Fig. 5. Panus rudis var. strigellus. Section of the lamellae (edge toward 
right lower corner), showing « completely irregular structure and 
absence of a subhymeninm although treated exactly like the pre- 
paration shown in fig. 1 (Pleurotus levis) ; hymeninm was deep 
bine, trama light blue, X 175. 


Phare XXII 


Fig. 1. Boletellus Russellii. Section through the young hymenophore, show- 
ing the bilateral (Boletus-type) structure of the tube walls; the 
mediostratum in the middle of the tabe wall is darker colored 
(though not stained), the lateral stratum is divergent ; the pores 


Fig. 


Fig. 


Fig. 


Fig. 





1. Kuehneromyces depauperatus, ch 
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are in the direction of the lower right corner. Leitz dry objetive, 
x 895. 

2. Hohenbuehelia angustata. Section through the hymenium, with a 
metuloid, deep-rooting and thick-walled, X 47: 





3. Hyyrocybe cuspidata, Section throngh the lamella, showing the 
strictly regular structure of the hymenophoral trama ; the hy- 
meninm on the left side partly broken off, 180. 

4. Plutens cervinus. Characteristic horned tip of metuloid (plenrocys- 
tidium) in phloxine stain. Oil immersion lens, x 900. 





Prate XXII 








A. Anatomical details of Leucopazrilles. 
1, Spores of Leucoparillus laterarius. 

2. Ls, albissimus. 

8: 

4. 

5. Ti. amarus. 

6. Li. puleherrimus. 

7, Hyphae from the cuticle of 1. amarus f. typicus. Drawn with the 





help of a camera lucida by A. H. Smith, magnification 
mately 1485 5. 

. Anatomical details of Kuehneromyces and Pleuroflammula, 

ocystidium. 

2. K. mutabilis, spore in approximately frontal view, the outer black 
line showing the episporium, the inner thin line representing the 
endosporium’s inner surface and the inner surfree of the outer 
black line its outer surface touching the episporium ; broad germ 
pore at the apex. 

3. K. mutabilis, four cheilocystidia ; at the right is a cheilocystidium 
showing a drop of mucilage at the ape 

4. Plenroflammula Dussii, cheiloeystidium. 

5. H. Dussii, spore; the outer black line represents the episporiam, 
the inner black line, the bright and deep colored ring inside the 
endosporium ; the white zone between the two lines is the endo- 
sporium proper ; germ pore extremely narrow. 

6. Kuehneromyces rostratus, two cheilocy stidia. 

7. K. vernalis, five cheilocystidia in the middle representing the com- 
mon type 1; these are flanked by cheilocystidia of type II. All 
drawings about 1175 X, except for 2 and 5 which are magnified 
approximately 2700 X. 


approxi- 
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Pats XXIV 


Anatomical details of the Strobilomycetaceae. All drawings are made with 
the aid of a camera lucida from dried material mounted in KOH- 
phloxine (basidia and eystidia) or either ammonium hydroxide or 
Melzer's reagent (spores) under oil immersion lens. Magnification 
approximately XX 1050. 





Fig. 1. Strobilomyces confusus Sing. Spores, basi 
cimen, 


m ; from the type spe- 


Fig. 2. Strobilomyces floccopus (Vahl ex Fr.) Sace. Spores, basidium ; spe- 
cimen from Harvard, Massachusetts, 

Fig. 3. Boletellus turbinatus (Snell) Sing. Spores, basidium ; from the type 
specimen. 





. 4. Porphyrellus subflavidus (Muvr.) Sing. Spores; from authentic 
material. 

Fig. 5, Porphyrellus gracilis (Peck) Sing. Spores, basidium ; from anthen- 

tie material. 





Fig. 6. Strobilomyces velutipes Ceoke. Spores, basidinm ; from the type 
material. 

Boletellus ananas (Cart.) Murr. Spores, basidiam ; specimen from 
North Florida. 

Fig. 8. Strobilomyces pterosporus Sing. Spores, basidium ; from the type 

specimen. 

Fig. 9. Boletellus Russellii (Prost) Gilb. Spores, basi 

Fig. 10. Boletellus Lind 








in and eystidia. 





iSing. Spores, basidium ; from the type specimen. 


Prare XXV 


Anatomical details of the Boletaceae All drawings of spores are at a mag- 
nification of X 2000 ; all other drawings of microscopie stractures 
at X 1000; figs. 5-7 shown at natural size. 

Figs. 1-4. Gyroporus purpurinus (Snell) Singer. 

1. Strncture of the cuticle of the 
2. Cheilocystidia of the hymenophore. 

3. Basidinm, 

4. Spore. 

Figs. 5-7. Boletinus decipieus (B. & C.) Peck. 

5. Gastromycetons conditions of the earpophore sketched at natural 





size. 
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6, Longitudinal section of an immatare carpophore (uataral size). The 
veil closely applied to the surface of the hymenophore. 

7. Longitudinal section of a mature earpophore (natural size), the 
remnant of the veil remaining as a relatively closely attached 
annalas, 











Figs. 8-10. Suillus cothurnatus ssp. thermophilus Singer. 
8. Part of the hymeniform fragments on the surface of the stipe that 
are found in and around the glandular dots. 
ge dermatocystidia, another element of the glandular dots of 
the stipe. 
10. Spore. 





Figs. 11-12. Phylloporns rhodoranthus ssp. foliiporns (Murv.) Singer. 
11. Spores. 
12. Cystidia of the hymenophore. 








Prat 


Anatomical details of the Boletaceae. 





Fig. 1. Boletus edulis Bull. ex Fr. Structure 


Fig. 2. Boletus aereus Bull. ex Fr. Structure of the epicutis, X 1000, 


the epientis, 





Fig. 3. Boletus rubellus Krombh ssp. fraternus (Peck) Sing. Structure of 
the epi 1000. 


4, Boletus granulosiceps Sing. Strneture of tho epic 





is, 





>< 1000. 
5. Boletus subsolitarins Sing. Fragment of the hymenial layer on the 
margin of the pilens, * 1000, 





Fig. 6, Leecinum albellum (Peck) Sing. Cystidium of the hymenophore, 
1000. 

Fig. 7, Leccinum albellum (Peck) Sing. Epithelium of the pileus. ‘The bro- 
ken line above indicates the surface of the pileus, 1000. 





Fig. 8. Xanthoconium straminewm (Murr.) Sing. Spores, X 1000. 


Fig. 9. Boletus pernanus Pat. & Baker. Section through the fresh carpo- 
phore in natural size. From a drawing accompanying the type 
specimens ; del. C.F. Baker. 


Puate XXVIL 


Anatomical details of Gomphidius and Clitopilus. All figures are drawn at 
a magnification of X 2000. 

Figs. 1-3. Gomphidins rutilus (Fr) Lund. & Nannf. ssp. alabamensis 
(Earle) Singe: 
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1, Cystidinm, 

2. Basidiam. 

8. Two spores (left) frontal view ; (right) in profile. 

Figs. 4-7. Gomphidius vinicolor Peck ssp. jamaicensis (Murr.) Sing. 

4. Two spores, (left) nearly-frontal view ; (right) in profile. 

5. Hyphae of the remainders of the veil on the apex of the stipe, 
running in parallel strands, with strong pigment-inerustation, 

; Basidium. 

7. Cystidium with the partially thickened wall. 

Figs. 8-11. Clitopilus seyphoides (Fr.) Sing. var. floridanus (Murr.) Singer. 

8. Two spores, (above) in frontal view ; (below) in profile with the hilar 
end above; the line A...B indicates the longitudinal axis, C 
the short axis. 

9. Three spores, seen from obove (the longitudinal axis A...B verti- 
cally directed toward the lens), the short axis indieated corres 
ponding to fig. 8, lower spore, as C...D. The upper spore shows 
6 flattened sides and 6 angles, central one 7, the lowest 8 (which 
is the normal number in this form). 

14, Basidium. 

11, Hyphae of the sericeous covering of the pilens. 

















Piare XXVIII 


Anatomical details of Crinipellis and Chaetocalathus. 
Fig. 1. Showing the hairs of the pileus of seven species of Crinipellis, »¢ 450. 
. C. stupparia, Base of hair in connection with the hyphae of the 
hypotrichium, and upper part of a hair. 
b, C. mirabilis. Upper part of three hairs from the pileus. 
¢. C. carecomoeix var. Litseae. Upper part of three hairs from the pilens. 
d. C, stipitaria vax. graminealis, Upper part of two forked hairs from 
the margin of the pileus. 
¢. ©. septotricha. Upper part of three ladder-like hairs of the pilens. 
F.C. excentrica. Upper part of three appendiculate hairs of the pileus. 
. ©. chrysochaetes, Pseudoamyloid bodies of the epieutis of the 
pilens. 
Fig. 2. Showing different elements of the hymenium of Crinipellis, yc 450. 
a. C. carecomoeis var. Litseae. Basidia, some of them deformed (psen- 
doparaphyses). 
b, 0. carecomoeis var. Litseae. Basidiole. 
¢. C. earecomoeis var. Litseae. Cheilocystidia. 
a. C. excentrica. The hymeninm on the sides of the lamellae ; basidia 
and basidiole. 
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¢. O. Siparunae. Basidia. 

7. C. minutula. Eight pleuroeystidia. 
y. ©. minutula. Five cheilocystidia. 
3 








. Showing spores of some species of Crinipellis and Chaetocalathus, 
x 900. 


a. ©. sepiavia. 
b. C, Dipterocarpi. 
e. C. sonata. 





carecomocis var. Litseac. 
hirticeps. 

. Chactocalathus carnetioruber. 
Ch. pachytrichus. 





Fig. 


; Showing some characters of Chaetocalathus pachytrichus and Ch. car- 
nelioruber. 

«, Carpophore of Ch. pachytrichus, X 2. 

b. Hair of the pileus of Ch. pachytrichus, X 450. 

c. Basidium of Ch. pachytrichus, X 450. 

d. Cystidia of Ch. pachytrichus, the simple cystidiam drawn from a 
specimen collected on the Philippine Islands, the forked cysti- 
dium from the same source, X 450. 

. Cystidia of Ch. pachytrichus, specimen collected in Tonkin, X 450. 

f. Carpophore of Ch. carnelioruber, x 2. 

4, Ontline of a eystidinm of Ch. carnelioruber, X 450. 

h. Optical section of a eystidium of Ch. carnelioruber, X 450. ° 

i. Hairs from the pilens of Oh. carnelioruber, x 450. 











Pate XXIX 


Armillaviella ditopa Sing. Normal basidioearpous fruiting bodies and ar- 
throspore-bearing earpophores, the former with pileus, and clito- 
cyboid in habit, the latter clavari habit. Natural size. Pho- 
tograph by R. Singer & A. P. L. Digilio. 
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INDEX TO THE TERMS 


Aequihymeniiferous 38 
allocysts 19 

amyloid 80 

angiocarpons 30 

annulus, marginal 14 
annulus, mobilis 14 
annulus, superas 14 
appendicnlation, velar 14 
applanation, suprabilar 67 
arthrospores 28, 63 
Asterostromella-stracture 56 


Basidia, chiastic 97 
basidioles 39, 45 
basidiospores 63, 64 
bipolarity 95 
Boletas-subtype (bilaterali 
broom-cells 60 

bulbillosis 28-29, 104 








Cally 74 
carpophores, aborted 25-26 
carpophores, conidial 27-28 
carpophoroids 25-26 

canlocystidia 41 

cellular (Jager, subhymeninm) 52, 56 
cellules en brosse 60 

cheilocystidia 41 

chiastobasidia 36, 96, 97 
chlamydospores 63 

chrysoeystidia 45 

clamp 96 

clamp connections 96, 101 
connective tissne 30-33 

cortina 13 

coseinoeystidia 42 

coseinoids 35 

erypta 23 

cuticle 57 








* Gelal 


cutis 56, 57, 62 
eystidia 41-47 
cystidia, setaloid 43 
eystidia, trae 43, 45 
eystidioles 43, 45 





Dense (cuticle) 56, 62 
depression, suprahilar 67 
dermatobasidia 55, 62, 63 
dermatocystidia 54, 62 
dermatocystidia, ciliate 61, 62 
dermatopsendocystidia 54,62 
dermatopseudoparaphyses 55, 62 
dicarsophyte 96 

dichophysate 56 

dichophysoid 57 

dise, suprahilar 73 








Elements, epicuticular 59 
endospore 70 






70, 71 
a, external 70, 71 
endosporium, internal 70, 71 
37 

epiphylious zone 53 
episporiam 70, 71 
epithelium 56, 57, 62 
exosclerotinm 22 
exosporiam 71 





Form, ecological 108 
fructification, parthenogenetic 99-100 
fundamental tissue 30-33 


zed 32-33 
germ pore 34, 74 
glococystidia 42 
gloeo-vessels 35 











36, 103 


‘*' For terms of a more elementary natare whose knowledge is presumed as 
essential for the understanding of the present book, the author refers to 


starred items of « Bibliography ». 
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granulation, earminophilons 103 
gymnocarpous 29 


Hairs 57, 59, 60, 61, 62 
hemiangiocarpous 14, 30 
heteromerons 32 
heteromorphous 31, 32, 46 
heterothallie 95 
heterotropism 65 
holobasidinm 35 
homoiomerous 31 
homomorphous 31, 46 
homothallie 99 
Hygrophorus-basidinm 37 
hymeniform 55 

hymeninm 86, 57, 62 
hymenium, extrahymenophoral 55 
mm 49, 51 
hyphae, oleiferons 34 
hyphae, primordial 62 
hypoderminm 57, 62 











equihymeniiferous 38 
inner side of the spores 66. 
inversely heteromorphous 46 
ixotrichoderminm 55, 62 








Lameline, fissile 53 

Jateral stratum 49 

Jaticifers 34 

layer, cellular 56 

layer, covering of the stipe 57 
layer, dense 56, 62 

layer, dichophysoid 57, 62 
layer, hymeniform 55, 62 
layer, intramembranal 70 

layer, subhypodermial 58, 62 
layer, velar 57, 62 
leptocystidia 43 
Lyophylfam-basidinm 103 





Macroeystidia 42, 44 
manychette 14 
mediostratam 49 
membrana-pigment 106 
metaloids 44 
mycelium 19-25 
elinm, dicaryotie 96 








myeeliam, haploid 95. 
anycelinm, Inmineseent 19 
myeoccotype 107 
mycorrhiza 23 
mycorrhiza, ectotrophie 1 
mycorrhiza, endotrophie 2 


23 





Non-amyloid 80 





Ornamentation, exosporial 68 
ornamentation, fandamental 72, 83 
‘ornamentation, perisporial 68 
‘ornamentation, primitive 68 
orthotropic 64, 65 

outer side of the spores 66 
Ozoninm 21 








Paraphyses 46 
palisade, trichode 
parthenogenetic 100 

pellicle 57, 59, 62 

perisporium 70, 71 
Phylloporus-subtype (bilaterality) 51 
pigment, eytoplasmatic 106 
pigment, intercellular 106 

pigment, membranal 106 

pigment, vacuolar 106 

pilocystidia 41 

pilose 60 














psendoangicarpous 14, 30 
psendocystidinm 42, 45 
psendoparaphyses 39, 104 
psendorrhiza, annual 22-28 
pseudorrhiza, perennial 22 
psendosclerotinm 22 


Races, geographic 107 
receptacle 14 
Rhacophytins-forms 28-29 
thizomorphs 21 
thizomorphs, black 21 


Sclerotinm 22 
separation layer 32 
septam, basal 36 
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setae 43 

setnloid 43 

smooth hymenial surface 47 
space, intramembranal 70 
sph(ajeroeysts 32, 50. 
spores 16, 63-75 
spores, amyloid 81 
spores, asymmetric 67 
spores, eylindrie 67 
spores, ellipsoid 67 
spores, ellipsoid-oblong 67 
spores, fasoid 67 

spores, inner side of 
spores, lentiform 66 
spores, non-amyloid 80 
spores, orthotropic 64 
spores, outer side of 66 
spores, ovoid 67 

spores, psendoamstoid 82 
spores, symmetric 67 

spores, trneate 74 

spot, hilar 73 

sterigmata, acrogenous 36, 74 
stichobasidia 97 

stilboids 27 

strands, mycelial 21 
dichophysate 56 
lateral 49 

is 57, 58, 62 
subheteromorphous 46 











419, 524 
m, cellar 
nium, intermixed 52 


subbymeni 
subhymer 
snbhyn 
subhymeniam, ramose 52 
surface, smooth hyme 

















Tissue, connective 30-33 
tissue, fandamental 30-35 
tomentum, mycelial 21 





trama, bilateral 49 
trama, hymenophoral 48 
trama, intermixed 49, 50 
trama, inverse 49, 50 
trama, irregular 49 
trama, regular 49 

tran regular 49 
trichodermium 
tubercles, mycelial 
‘Tephnla-type 100 














Urnigera-type (basidium) 36 
Urnigera-type, false 36 


Veil, apical 14 
veil, marginal 14 
veil, pellienlar 18 





Zone, epiphyilons 53 
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Avanthocystis 253 Boletinus 649 
Acetabularia 582 Boletiam 728 
Acurtis 611 Boletochaete 686 
Avruginospora 214 Boletogaster 694 
Agaricochaete 728 Boletopsis 654, 729 
Agaricus 428 Boletus 675, 654 
Agmioeybe Bulbopodinm 547 











Agrovybe 190 Bulla 490 
Alnicola 538 
Amanita 381 Calathinns 599 
Amanitaria 81 Callistosporinm 251 
tella 881, 393 Caloeybe 167 
tina 381 Calyptella 729 





Amauitopsis 881 Camarophyllus 147 


Amidella 381 
Amplariella 381 
Androsaceus 321 
Anellaria 474 
Annataria 401 
Annularios 456, ‘Catathelasma 375, 


Anthravophyllum 20; Ceriomyees 6 
Apus 239 Chaetocalathus 340 








Arenicola 728 
Ariella 381 
Armillaria 376 
Armillarietla 
Arrhenia 728 
Aspidelian 381 
Axpropaxillas 240 
Asterochacte 283 Chitonis 412 
Asterophora 170 Chloronenron 731 
Asterotus 282 Chlorophytum 414, 731 
Chlorosperma 434 
Chlorospora 434 
Clarkeinda 4 








Astrosporina 525 
Atylospora 464 














Baetroboletus 370 Clandopns 612 
Bavospora 366 Clavicorona 313 
Basidopus 351 Clavulinopsis 731 
Baumannielia 313, 728 Clitoesbe 182 
Bertrandia 151 Clitopilopsis 623 
Biannularia 37: Clitopilus 604 
Bolbitins 488 Clypeus 
Boletellus 694 Coelopus 643 


Boletinellus 647 Collops 351 
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Collybia 197 
Collybidium 306 
Collybiopsis 321 
Collyria 731 
Conchomyces 590 
Conocybe 482 
Coolin 283 
Copelandia 473 
Coprinarius 471 
Coprinellus 456 
Coprinopsis 286, 456 
Coprinus 456 
Corniola 731 
Cortinaria 547 
Cortinarius 547 
Cortinellns 218, 554 
Cortiniopsis 464 
Crepidopus 264 
Crepidotus 590 
Cricunopus 654 
Crinipellis 334 
Cuphoeybe 750 
Cyclocybe 731 
Cymatella 310 
Cyphellopus 582 
Cystoagaricus 433 
Cystocybe 547 
Cystoderma 447 
Cystogomphns 635 
Cyttarophyllam 479 











Daedalea 731 
Deconiea 508 
Delicatula 346 
Deliteseor 508 
Dendrosareus 264 
Derminus 590 
Dermoeybe 547 
Dermoloma 250, 748 
Deseolea 555 
Dietyolns 73: 
Dictyopanus 256 
Dictyoploca 197 
Dictyopus 675 
Diseocyphella 373 








Drosophila 464 
Dryophila 512 


Eccilia 611 
Enslinia 283 
Evtoloma 611 








Eomycenella 351, 373 
Ephemerocybe 456 
Epicorticium 573 
Eriocorys 691 
Euryporus 649 


Favolaschia 732 
Favolus 267, 269 
Fayodia 347 
Filoboletas 370 
Fistulinella 687 
Flagelloseypha 312 
Flammopsis 512 
Flammala 512 
Flammulaster 573 
Flammuliva 306 
Flavidula 
Friesula 732 
Frostiella 694 
Fulvidula 557 
Fusispora 438 








Galactopus 351 
Galera 569 

Galerella 486 
Galerina 569 
Galeromycena 733 
Galeropsina 733 
Galeropsis 733 
Galerula 482, 569 
Galorrheus 719 
Gastroboletus 688 
Geopetalum 280 
Geophila 498 
Gerronema 746 
Glancospora 434 
Gloeocantharelins 733 
Gloeoeybe 720 
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Godfrinia 150 Ixechinus 687 
Gomphidins 635 Ixocomus 654 
Gomphos 547 Krombholzia 683 
Gomphus 733 Krombholziella 683 
Gramineola 734 Kuelneromyces 518 
Gymnochilus 464 
Gymnocybe 521 Lacearia 174 
Gymnogomphus 635 Lachuella 343 
Gymmopilus 557 Lachuum 343 
Gymnopus 350 Lacrymaria 464, 466 
Gyrodon 647 Lactarelis 699 
Gyrophila 218 Lactaria 719 
vroporus 643 Lactariella 719 
Lavtariopsis 719 
Hebeloma 535 Lactarius 719 
Hebelomatis 535 Lactitlnus 719 
Hebelomina 579 Lactocollybia 309 


yees 369 Lampteromyces 178 
Heliomyces 308, 321 
Hemieybe 243 
Hemigaster 734 
Hemimyeena 292 Leiopoda 351 
Hexajuga 604 Lentinaria 243 
Hiatula 423, 425 Lentinellus 243 
Hirneola Vel., Hr. 623 opanus 273 
Hohenbuehelia 253 ula 276 
































Hydroeybe 547 Lentinus 276 
Hydroeybium 547 Leutispora 
Hydropus 349 Lentodiellum 264 
Hygroeybe 150 Lentodiopsis 264 
Hygrophoropsis 628 Leutodinm 273 
Hygrophorns 144 
Hylophila 535 
Hymenogloea 342 ta 438 
Hymenogramme 734 tella 426, 445, 
Hypholoma 463, 466 tala 438 
Hypholomopsis 464 Lepista 182, 190 
Hypodendram 512 Leptoglossum 735 
Hypolyssus 734 Leptomyees 4: 
Hyponeutis 259 Leptonia 611 
Hypophyllam 720 Leptonielia 6 
Hyporrhodius 612 Leptotus 735 
Hypsizygus 178 Leneoagariens 418 
Lencobolites 643 
Tnoeibinm 525 Lencoconins 643 
Inoeybe 525 Leucocoprinns 423 
Tnoloma 547 Leucocortinarius 554 






Insiticia 350 Leneogyroporas 681 
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Aguricens > (Later te the Ganers Rid 
Leneoinoeybe 373 Naematoloma 502 

Leucomyces 381 Naucoria 541 

Leucopaxillns 240 Nemecomyces 218, 583 

Libellus 342 Neohygrophorus 149 

Limaeella 393 Neopasillus 632 

Limacium 144 Nevrophyllum 737 

Linderomyces 631 Nolanea 611 

Livopodiam 351 Nothopanas 203 

Locellina 581 Nyctalis 170 


Lyophyllum 163 
Octojuga 604 











Macrocystidia 307 Oedipus 675 
Macrocystis 307 Omphalia 182, 209, 699 
Macrolepiota 415 ‘Omphalina 209 
Macrometrula 462 Omphalins 235 
Mapea 736 Omphalomyces 699 
Marasmiellus 292 Omphalopsis 367 
Marasmiopsis 573 Omphalotus 180 
Marasmins 321 Onchopus 456 
Mastocephalns 423 Oncopus 456 
Mastoleucomyces 218 Orcella 604 
Melaleuca 246 Ondemansia 286 
Melanolenca 246 Ondemansiella 286 
Melanomphalia 639 

Melanophylinm 434 Panaeolina 471 
Melanotus 510 Pavaeolus 471 
Meliderma 547 Panellus 257 
Morismodes 345 Pannucia 464, 468 
Merulins 628 Panus 273 

Metraria 405 Paragyrodon 646 
Micromphale 303 Parapaxillus 629 
Micropsalliota 438 Paxillopsis 629 
Monadelphns 180 Paxilins 629 
Monomyces 218 Perona 737 
Montagnea 736 Phaeocollybia 565 
Montagnites 736 Phaeogyroporns 645 
Mucidula 286 Phaeobygrocybe 737 
Mycena 350, 488 Phaeolepiota 450 
Mycenella 290 Phaeolimacium 286 
Mycenitis 321 Phaeomarasmins 573 
Mycenoporelta 370 Phaeomycena 308 
Mycenopsis 736 Phaeoporus 692 
Mycennla 350 Phialocybe 590 
Mycobonia 736 Phlebomycena 351 
Myxacium 547 Phlebonema 522 
Myxocollybia 306 Phlebophora 737 


Myxocybe 535 Phlebopas 671 
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Pholidotopsis 569 Pseudofavolus 738 
Pholiota 512 Pseudohiatula 318 
Pholiotella 504 Pseudobygrophoras 738 
Pholiotina 486 Pseudomycena 351 
Phyllobolites 696 Psiloboletinns 649 
Phylloporus 664 Psilocybe 473, 504 
Phyllotopsis 263 Pterophyllus 738 
Phyllotremella 253 Ptychella 738 
Phyllotus 252 Pulveroboletns 672 
Physalacria 313 Pyrrhoglossum 567 
Picromyces 535 
Pilosace 436 Quercella 580 
Pinuzza 654 
Pleurocollybia 230 Raddetes 738 
Pleurocybella 202 Rajapa 396 
Pleuroflammaula 520 Ramicola 583 
Pleuropus 273, 604 Resupinatus 252 
Pleurotellus 599 Retocybe 351 
Pleurotopsis 738 Rhacophyllus 739 
Pleurotus 264 Rhipidium 259 
Plicaturella 629 Rhodobolites 681 
Pluteoluy 488 Rhodocollybia 197 
Plateopsis 464 Rhodocybe 608 
Pluteus 408 Rhodopa: 190 
Pocillaria 273 Rhodophyllus 611 
Podabrelin 229 Rhodoporns 681 
Polymarasmins 821 Rhodosporus 403 
Polyozellus 738 Rhodotus 398 
Polyporellus 269 Rhymovis 629 
Polyporoletus 738 Rimbachia 740 
Polyporus 265-70 Ripartitella 451 
Porodiseulus 283 Ripartites 589 
Porodisous 283 Rodwaya 617 
Porolaschia 738 Rostkovites 654 
Poromycena 363 Roumegueria 535 
Porphyrellus 692 Rozites 545 
Porpoloma 747 Russula 698 
Pratella 428 Rassulina 699 
Pranulus 350, 456 Russuliopsis 174 
Psallivta 428 Ruthea 629 

, Psammomyces 733 Ryssospora 537, 581 
Psathyra 463 
Psathyrella 463 Sarcomyxa 253 
Pselliophora 456 Schinzivia 427 
Psendobaeospora 437 Schizonia 259 
Pseudocoprinus 461 Schizophyllum 259 
Psendodeconica 490 Schizophylins 259 


‘Peandofarinacena 321. 400 Sebnizeria 444 
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Seleroma 273 
Sclerostilbnm 197 
Seortens $21 
Seytinotopsis 252 
Seytinotus 









Secotinm 742 





Skepperia 742 
kepperiella 740, 743 
Sithiomyees 446 
Sphaerocephalus 218 
Sphacrotrachys 547 
Squamanita 233 
Stereophila 499 
Stereopodiam 351 
Strobilomyces 691 
Stropharia 498 
Stylobates 743 
Suillellus 675 
Snilluy 643, 654 











‘Tapinella 629 

vin 629 
‘Tectella 262 
‘Yelamonia 547 
‘Tephrophana 163 
‘Tormitomyces 396 
‘Phaxterogaster 742, 750 
‘Tilotus 743 
‘Togaria 490 
Prachypus 683 
remellopsis 590 
‘Tricholoma 218 
richolomopsis 194 
‘Trigonipes 743 

















‘Tubariopsis 487 
‘Tabiporns 675 
‘Tylopilus 681 





Uloporns 647 
Ureeolus 743 
Urospora 252, 2 





Vaginata 381 





Versipellis 654 
iscipellis 654 
Viseulus 512 
varia 400 
Volvariella 400 
Volvariopsis 400 
Volvella 405. 
Volvoboletus 714 











Weinzettlia 583 


Xanthoconiam 680 
Xerocomopsis 665 








erocopri 
‘eromphalina 367 
erotus 744 

Xerula 288 


‘Zephiren 744 
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aberrans, Pholiotina, Conocybe 487 

abiegna, Omphalina 212 

gna, var., Agaricus 212 

abieticola, Cyphella 313 

abortivas, Rhodophylins, Clitopilus 
611, 617 

Abramsii, Mycena 361 

abruptibulbas, Agariens 432 

abstrusa, Pholiota, Flammuls, Nancoria 
516 

abundans, Fayod 

acanthosyriuus, Crepidotny 594 

acerbum, Tricholoma 227 

acericola, Agrocybe, Pholiota 492 

acervata, Collybia 200 

acetabulosns, Agariens 582 

acheranting, Paxillus 631 

acicula, Marasmiellns, Mycena 301 

acieuliformis, Marasmins 3 

acidus, Suillus, Boletus 658 

acre, oloma 226 

aculeatns, Gymuopilus, Pholiota, 561 

aculeatns, Marasmins 289 

acuminatns, Panavolas 47 

acnta, Inveybe 533 

acntesquamosa, Lepiota 442 

acutoconiea, Hygrocybe, Myeena, Hy- 
grophorus 1 

acutts, Cortinarins 533 

adhacreus, Lactarins 722 

adhiaerens, Lontinus 279 

adbacrens, Myeena 361 

adiposa, Pholiota 

adirondackensis, Clitoeybe 188 

adirondackensis, Pranulns 360 

admirabilis, Plutens 405 

admirabilis, Polyporns 269 

aduatifolinm, Lepiota 448 

natifolium, var., Cystoderma 448 

adonis, Marasinielius, Mycena 301 

adusta, Russula 704 

adustoides, Rassula 703 

adustum, Tricholoma 225 











) Collybia 349 
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Aegerita, Agroeybe, Pholiota 498 
aemula, Inoeybe 534 
aerens, Boletus 678 
aeruginascens, Suillus, Boletus 657 





aernginosa, Stropharia 498, 501 
aeraginosns, Gymnopilus, Pholiota 360 
Amanita 387 

aestivalis, ssp., Su 
aethiops, Rhodophylins 619 
aetites, Mycena 361 

afer, Xerotus 744 

aftine, Xanthoco: 






m, Boletns 681 








africanns, Chaetocalathns 341 
africanus, Hydropns 350 

agaricoides, Secotium 712 

agathosmns, Hygrophorus 117 

cola, Pholivta 493 

is, Amanita 387 















lariella, Clitoeybe 216 
Hohenbuchelia, Geop 





alachnaw: 
ala 
alachnanns, Ce 
alachaani 
alachnanus, Lactarius 
unis, Plutens 405 

ita 387 

alba, Clitoeybe 186 

alba, Lepiota 442 

alba, Podabrella, Collybia 230 
alba, var., Clitoeybe 186 
albatum, Tricholoma 226 

albellum, Leee Boletus 686 
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albellum, Tricholoma 168 
allellus, Rhodophstius 617 
Albertinii, Plenrotus 270 
albescens, Cortinari 
albiewps, Bolbitins 490 
albieeps, Mar 
albida, Lentodiopsis 270 

albida, Rossula TEL 

albidipes, Suillus, Boletus 658 
albidolilacen, Mycena 360 

albidnla, Phacomyeena 309 

albidula, Russula 716 

albidntiformis, Kusymla 708 

lus, Boletus 407, 678 

albiday, Crepidotus 594 

nx, Hygrophoras 145 

ulbidus, Marasmiellus, Gymnopns 298 
albiformis, Clitoeybe 242 

albipilatus, Marasmius, Collybia 326 
albissinms, Leneopaxillus, Cliteeyhe 



































12 
albistrieta, Collybia 201 
ulboater, ‘Tylopilus, Boletus, Porphy- 





vellus 683. 

albobraneum, ‘Tricholoma 22: 

albocinerea, Clitocybe 189 

albocrenulata, Pholivta, Hebeloma 515 

athodisea, Inoeybe 534 

albotlavida, Melanolenea 248 

albogrisens, Rhodophytlus, Clitopilus 
617 

Albogrisens, Marasmins, Collybia 326 

alboniger, Pleurotus 253 

albonigea, Russula 704 

albouigroides, Russita 70 

albonitens, Stropharia 501 

alborubellus, Platens 404 

res, Co. 

alboviolaseens, Lachnelia, Cyphella 345 

albovirens, var., Plenrocybella, Plen- 
rotus 203 

album, ‘Tricholoma 225 

albuininosns, Termitomyees 397 

bas, Boletas 658 

albus, Marasmiellus, Omphalia 302 

albus corticis, Agaricus 300 

aibas-corticis, Marasmiellus 300 

i ies, 














albovie 




















wtf ‘ee 





alealinicola, Russula 767, 716 
alealiniformis, Mycena 359 
alcalinus viscosus, Agariens 362 
alenriatns, Bolbitins, Pluteolns 490 
Alexandri, Clitocsbe 186 
Alexandri, Locellina 581 
algeriensis, Mycena 361 
algeriensis, Pilosace 436 
aikalivirens, Collybia 201 
Allenti, Omphalia 211 
Allescheri, Rassula 719 
alliacens, Marasmins 325 
alliatus, Maraymins 325 
alliiodora, Amanita 387 
allochrons, Lactarius 722 
allosperma, Galeropsis 733 
alnetorum, Alnicola 539 
Alui, Plicatara 738 
alnicola, Mycena 359 
alnicola, Phaeomarasmius, Crinipellis, 
Naucoria 577 

alnicola, Pholiota, Flammala 516 
Alni-jorullensis, ssp., Russula 715 
alpestris, Calocybe 169 
alpestris, ssp., Russnla 715, 
alphitophylla, Collybia 288 
alpinus, Cortinarius 551 
alpinus, Gymnopilus, Fulvidula 561 
alpinus, Marasmins 325 
altaica, Clitoeybe 187 
altaica, Laccaria 176 
altaica, Russnla 715 
altaica, ssp. Melanoleuea 249 
altaiea, ssp. Russula 715 
altaicum, ‘Tricholoma 223 
alntacea, Rhodoeybe 609 
alutucea, Russula 717 
alveolaris, Polyporus 269 
aiveolerins, Polyporus 269 
alveolns, Crepidotus 594 
abilipes, Marasmins 370 
amabilis, Boletinas 653 
amara, Agroeybe, Nancoria 493 
Amarella, Agariens 609 
arellus, var., Suillns 659 
amareseens, Alnicola, Nancoria 540 
amarissimus, Gymmopilus 561 

SP Pe 
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amarns, Hygrophorns 145 

amarns, Leneopaxillus, 
Lopista 242 

ambigna, Couocybe 485 

ambigua, var., Conocybe 485 

ambigna, ssp., Russula 719 

Ambrosii, Cystoderma, Arai 

ambustum, Lyophyllun, Collybi 

ameides, Rhodophyllus 617 

americaua, Rassula 715 

americana, ssp., Amanita 386 

americana, var., Amanita 886 

americana, var., Russula 715 

americanus, Lentinellus, Lentinus 245 

americans, ssp., Phylloporus 665 

americanus, Suillus, Boletus 637 

amethystina, Lacearia 176 

aamethystina, Russula 717 

aamianthinum, Cystoderma, Lepiota 449 

amica, Melanolenea 250 

aunicta, Mycena 337 

ammophilus, var., Agaricus 432 

amoena, Agroeybe, 492 

ainoona, Hygroeybe 153 

amoena, Russula 710 

amoenata, Russula 718 

Amparae, Ripartites 590 

amygdaloides, Russula 717 

amyloidea, Lepiota 442 

ananas, Boletellus 695 

anastomosans, Poromyceua 365 

anatina, Russula 709 

anatinus, Rhodophyilus 619 

andina, Physalacria 314 

andina, var., Physalacria 314 

androsaceus, Marasmins 325 

angelesianns, Neohygrophorus, Hygro- 
phorus 149 

Angiospermaram, Laetocoliybia 310 

angustata, Hohenbuehelia, Panus, Geo- 
petalum 255 

angustifolium, Tricholoma 226 

angustisporus, Marasmiellas, Ompha- 
lia, Myeena 298 

angustissima, Clitoeybe 188 

anisatns, Lentinus 274 

icus, Strobilomyees, Boletellus 


‘Tricholoma, 





aria 448 
166 





























aman 
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annulata, Russula 703 
annulatoangustifolia, Russn 
annnlatobadia, Russula 703 
annnlatolutea, Russula 703 
annalatosquamosa, Russula 703 
annulatovaginata, Amanita 385 
anomala, Russula 707 
am, Hypholoma 517 
auomalus, Cortinarius 552 
anomalus, Marasmins 326 
antaretica, Descolea 557 
anthocephalns, Maras 
mins 300 
anthracophila, Conocybe 484 
anthracophila, var., Conoeybe 484 
anthracophilum, Hebeloma 538 
anthracopbilus, Cantharellus 282 
Antillaram, Crepidotas, ‘Tremellopsis 
504 
antipoda, Conoeybe 484 
aperta, Fayodia, Clitocybe 349 
apierea, Flammula 581 
aploratis, Cantharellus, 207, 209 
appalachiensis, Russula 714 
appalachiensis, ‘Tylopilus 683 
appendiculata, Pholiota 517 
appendiculata, Pholiotina, Conoey 
487 
appendiculatum, Hypholoma 467 
appendiculatus, Boletinus 653 
appendiculatus, Boletus 678 
applanatus, Crepidotus 593 
pinatus, Pleurotns 2 























anon 


jellus, Maras- 






























approximans, Hohenbuehelia, Penro- 
tas 255 

aquosa, ssp., Russnla 714 

aquosns, Crepidotus 593 

araneosus, Rhodophyllus 618 

arata, Hoheubuehelia, Calathinns 255 

arborescens, Collybia 326 

arbustiyns, Hygrophorus 146 

archaea, Russula 704 

arenata, Melanolevea, Tricholom: 

arcularins, Polyporus 269 

arenaria, Russula 714 

arenarins, Agariens 601 

arenarius, Hydropus, Myeena 350 








250 





R, Sixcen, The «Agaricates » (Iuder to the Species) 


arenarius, Xerocoprinus, Coprinns 455 

arenicola, Agrocybe 492 

arenicola, Armillaria 227 

arenicola, Tricholoma 228 

areolatus, Gymmopilus 562 

argentea, Iuoeybe 534 

argentina, Volvariella 400 

argentina, Lepista, Tricholoma 193 

argentinus, Paxillns 631 

argentinus, Clitopilns 607 

Macea, var., Limacella 394 

argyream, ‘Tricholoma 226 

ida, Limacella 395 

aridus, Phacomarasmins, Agaric 

armillatus, Cortinarius 552 

armillatus, Gymnopilus 561 

armoricana, Inoeybe 531 

Arnoldae, Russula TLL 

artivooystis, Clitopilopsis 623 

arvalis, Agaricus 493 

arvalis, Agroeybe 492 

arvalis, Galera 493 

arvensis, Agariens, Psalliota 432 

asema, f. Collybia 201 

asinticns, Boletinns 65 

asperifolins, Chactoes 

aspera, Lepiota 412 

aspideoides, Lactarius 726 

aspideus, Lactarins 726 

asprellus, Rhodophyllus 619 

astatogala, Bertrandia 155 

asterophora, Nyetalis 171 

asterospora, Omphalia 189 

asterospora, Inocybe 532, 534 

Astoriana, Inocybe 533 

astragalina, Pholiota, Flammala 516 

ater, Boletus 692 

Atkinsoniaria, Amanita 388 

na, Myeena 361 

nus, Boletus 678 

Mycena 359 

, Naneoria, Atylospora 543 

atomata, Psathyrella 469 

tra, Amanita, Lepiota 683 

atramentarius, Coprinus 459 

atramentosus, Agariens, Collybia, My- 
cena 350 

atratam, Lyophyllum, Gollybia 166 





































thas 342 























atriatba, Fayodia, Clitocybe 349 

atribranneus, Pranulus 301 

atriceps, Hydropus, Gymnopus 350 

atridisea, Mycena 359 

atripes, Inocyhe 530 

atroalba, Myeena 361 

atroalboides, Mycena 359 

atrobrannea, Crinipellis 336 

atrobrannea, Psilocsbe 507 

atrocaerntea, Hohenbuehelia, Plenro- 
tus, Resnpinatns 2 

atrocinereum, Tricholoma 228 

atrocyanea, Mycena 361 

atromarginata, Mycena 360 

atromarginatas, Plutens 404 

atromarginatns, Rhodophyllns 619 

atromarginatus, var. Plutens 404 

atropapillatus, Marasmiellus, Myeena 
302 

atropellitus, Resupinatus 253 

atropaneta, Ompkalia, Omphalina, Ee~ 
cilia 217 

atropurpurea, Rassnla 714 

atropnrpurea, var., Russula 719 

atropurpurella, ssp., Russula 714 

atropurpnreoides, ssp., Kussula 714 

atrorubens, Marasmins 326 

rufa, Deconiea, Psilocybe 508, 509 

atrosqaaniosnm, Tricholoma 227 

atrotomentosas, Paxillus 631 

roviolacea, Russula 719 

atroviolacens, Gyroporas, Suillus 614 

atroviolacens, Rhodophylins 619 

dis, Lactarius 727 

ata, Phaccollybia, Naucoria 567 

Angeana, Clitocybe 188 

angustas, Agariens, Psalliota 432 





































aurantiaca, Hygrophoropsis, Cautha- 
tellus, Merulius, Clitoeybe 629 

anrantiaca, Quercella 580 

anrantiaca, Russala 719 

aurantiaen 


, Leceinnm, Boletus 686 

as, Lactarins 725 

aurantiaens, Cantharellas, Meroilus, 
see aurantiaca. 

aurantiella, Collybia 370 

aurantiidisens, Pranulus 301 

aurantiolntea, Russula 719 
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aurantiomargi 

anrantiosquamosa, Lepiot 

aurantium, Tricholoma 228 

aurata, Russula 718 

anratocephalin 
phorus 224 

aurea, Phacolepiots, Pholiota, Toga- 

451 

aureobrannens, Gymnopilus 561 

anreomycelinus, Boletus 670 

aureophylla, Phaeomyeena 309 

aureotacta, Russula 702 

amreotomentosus, Plenrotus 280 

aureus, var., Hygrophoras 16 

nits 460 

wlaris, Aurienlaria 73: 

auriflammens, Pulveroboletns, Boletas 
on 

auripes, Boletus 678 

auriporns, Pulveroboletas, Boletas 674 

aurisealpinm, Hohenbnehelia, Plearo- 
tus, Acanthooystis 255 

Aurisealpinm, Arrhenia 728 

anrivella, Pholiota 515 

anrora, Russila 711 

Austinii, Mycena 362 

austroamericanum, Hebeloma 538 

australe, Cystoderma 448 

anstraliensix, var., Armillaria 22 

australis, Omphalina 148 

anstrinns, Boletus 679 

autochthona, Tubaria 588 

autochthouns, Crepidotus 594 

Clitoeybe 187 

autnmnatis, Pholiota 571 

ayellanea, Clitncybe, Melanoleuca 186 

ayellaneialba, Clitoeybe 187 

avenacea, Mycena 360 

Azalearum, Armillariella, Clitoeybe 216 

amnrea, Russula 711 


ta, Myeena 3 
2 












‘Tricholoma, Hs 














anricomns, Cop 
ari 







































Babingtouii, Rhodophstus 622 
Daccata, Amanita 387 

adhamii, Lencoagariens 418, 419. 420 
Dadian, Aluicola 540 

Yadia, Rassnla 718 

badip) 
dadins, 








, Galerina 373 
Lentinus 244 
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Balansae, Marasmins 326 

alansae, Melanolene: 

Walaustinns, Corti 

ni, Rusala 70: 

, Tylopilus, Boletns x3 

Bambusae, Crinipellis 337 

Vambasigenus, Agaricus 452 

hambusinns, Melanotas 510, 511 

Warbara, Lepista 242 

Barlae, Boletus 679 

Barlae, Russnla 711 

Barlaeana, Lepiota 443 

hasifureata, Rusenla 716 

a, Myeena 859 

| Russia 717 

Beccarianum, Authracophslnm 206 

jella 388 

i, Boletus, Ixoeonns 

Vellulus, Gymnopilus, Falvidul 
Kithn 





28 






Clitoeybe 
3 
































Ja (sensi 










1x, Nancoria, lau 





Agaricus 431 

Authracophyllum, .Xeretus 

Berteroi, Marast 

Besseyi, Cyttarophyllam, Galera, Co- 
nocybe 481 

Betulae, Crepidotns 594 

Detnlina, Lenzites 735 * 

betnlina, Russula 717, 719 

bicolor, Boletus 679 

bicolor, Chaetocalathns 341 

Vicolor, Melanolenea 2 

bicolor, Pholiota 517 

bicolor, var. 176 

dij, Rhodophyling 618 

itopsis 387 

















Laceari 
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var., Psalliota 431 

bisporigera, Amanita 387 

bisporus, Agaricus, Psalliota 431 

histleata, Crinipeltis 336 

bisna, Lentinellus, Lentinns 244 

bitorqnis, Agariens, Psalliota 431 

bivelata, Psallio 

bivelatus, Aga 

bivelus, Corti 

Blackfurdiae, Russnle 716 

Hlandfordii, Rhodophylins, Kecilia 616 

Wattaria, Pholiota 486 

Wlattaria, Pholiotina 487 

Mattariospis, Psilocybe, Pholiotella 506 

Wenning, Lactarins 727 

Wepharodes, Lentinns 275 

Bloxanii, Rhodophylins 623 

Boedijnii, Gastroboletas 688 

bogoricnsis, Phylloporas 665 

Wogoriensis, ssp., Phyloporns 665 

Voliemica, Alnicola, Nancoria 539 

holaris, Cortinarius 552 

Holtonii, Inoeybe 532, 533 

bomby ‘ella, Vol 

Gomphus 733 

iota, Lepiota 417 

|, Inoeybe 581 

Woreale, Trieholoma 223 

Camarophylius 148 

borealis, Mycena 360 

Bondieri, Boletus, Ixocomus 658 

Bondieri, Lepiota 424 

Bondieri, Nerocomus 669 

Bovei, Pterophyllus 738 

Vovinns, Suillus 698 

Broendlei, Gymnopilns, Flammula 561 

brasiliensis, Favolas 269 

Urasiliensis, Leucopaxilins, Tricholoma 
242 

Wrasiliensis, Ripartitelia, Plenrotus 452 

brasiliensis, Russula 703 

brasiliensis, Xerocomus, Boletus 668 

Braunii, Phaeogsroporas, Boletus 646 

Brebissonii, Lencocoprinus, Lepiota, 
Hiatula 424 

Bresadolae, Inocybe 533 

Bresadolae, Russula 714 

Bresadolae, ssp., Russala 714 




































ja 401 





boreal 























Bresadoliana, Clitoesbe 187 
Bresadoliana, Russula 719 











Bresadolianoaftinis, Clitocybe 187 

Bretschneideri, Penrotus 279 

brevibasidiata, Omphalina, Clitocybe 
212 


brevilameliatnm, Schizophyium 260 

brevipes, Melanolenea, Ti 

brevipes, Russula 704 

brevipes, Suillus 658 

Brittoniae, Pholiota 561 

Broadwayi, Rhodocybe 609 

Brownii, Meena 360 

Bruchii, Boletns 646 

Bruchii, Plenroflammnla, Crepidotas 
p21 

Brachii, Plntens, Nolanea 404 

Drnmalis, Clitocybe 188 

Denmalis, Polyporus 269 

Urunnea, Inoeybe 530 

br 

br 

Dranneosetosa, Boletochacte 687 

brunneoviolacea, Russula 714 

Urunnescens, Amanita 387 

Branswickianns, Crepidotus 2 

bryophila, Mycenella, Mycena 291 

Imecinalis, Trogin 209 

Vuccinulas, Marasmictta 

Bucknallii, Ineeybe 532 

Bueknallii, Lepiota 441 


oloma 249 
































Clitoeybe 299 











cona 357 
Wnlbosum, Phacolimacinm 288 
batlacea, Deconica, Psilocybe 509 
Bulliardii, Marasmius $27 
Barkei, Russula 705 
Barlinghamiae, Russula 705 
butyracea, Collybia 201 

Buxi, Marasmins 325 

byssisedns, Rhodophylius 616 














eacaophyllus, Crepidotus 559 
caclata, Rhodueybe 609 





caslestinns, Rhodophylins 623 
caerulescens, Cortinarius 531 
caerntescens, Nematoloma, 
a, Stropharia 507 
cacrnlescens, Psilocybe 507 
caerulescens, Stroparia 507 
cacsarea, Amanita 885 
caesariata, Inocybe 529 
caesiialbus, Prunulus 357 
cacspitosa, Lepista 192 
caespitosissimus, Polyporus 269 
caespitosns, Favolas, Laschia 372, 743 


Hypholo- 














cavspitosus, Marasmielius, Clitoesbe 
300 

cacapitosus, Polyporus 269 

cacspitosns, Pulveroboletus, Boletus 


675 
cacspitosus, Rhodopaxillus 192 
caespitosns, var., Tricholom 
catlroram, Lepista, Tricholo 
dopasillas 192 

calumistrata, Inoeyhe 529 
ealearea, Clitoeybe 187 

calceola, Hohenbuehelia, 


2 
» Rho- 











Calathinas 
255 


calceolus, *, Agaricus 192 

californica, Locellina 582 

californicum, Tricholoma 228 

californiens, ssp. Gomphidius 636 

ifornionsis, Russula 70: 

fatum, ‘Tricholoma 227 

callidermus, Rhodophyllus 619 

callixtons, Cortinarius 552 

caloceps, Plutens 405 

calochrous, Cortinarius 551 

calolepioides, Crepidotas 594 

calolepis, Crepidotus 594 

calophytlum, Limacium 147 

calophytlus, Hygrophoras 147 

calophyllus, var. Hygrophorus 147 

calopus, Amanita 387 

calopus, Boletus 678 

calospora, Inoeybe 582, 533 

calyptraeformis, Hygrophorus, Hygro- 
eybe 153 

calyptratoides, Amanita 385 

calyptratus, Teetella, Agaricus, Plen- 
rotus 263 


























camaroensis, Rhodophyllus 618 

camarophslus, Hygrophorus, Agariens: 
M7 

camerina, Galeriua 572, 573 

camerinus, Agariens 572 

camernuensis, Eecilia 618 

campanelia, Crinipellis 837 

campanella, Xeromphalina, Omphalia, 
‘Omphatopsis 368 

campanulata, Phlebophora 737 

us, Agaricns 472 

, Marasinins 326 

panulatus, Panaeolus 471, 

panulatas, Resupinatus 258 

nilatus, Rhodophyllus 618 

tris, Agariens 431 

campestris, Psalliota 431 

campestris B. pratensis x vaporavius, 

jens 431 

camphoratus, Lactarius 724 

yilus, Marasmiellus, Omphia- 





































, Melanophstium 436 

Canarii, Oudemansiella, Agaricus 268 

nus, Rhodophylns 620 

candida, Melanolewca 248 

idissimns, Rhodophylas, Plearo- 

tus, Pleurotellus 616 

Hemigaster 734 

candidus, Leucopaxillax, Clitocybe 241 

candidus, Marasmins, Collybia 300 

didus,  Marasmiellus, Omphalia, 
Mycena, Hemimyeena 299 

Candolleana, Psathyrella 466, 467 

Candolleauum, Hypholoma, Drosophila 
4167 

canescens, Camarophylius, Hygropho- 
ras 148 

caninns, Cortinarins 552 

Cantharella, Thelephora, Cantharellus 
730 

harelloides, Trogia 209 
ntharellas, Hygroeybe, Agaricus, 
Hygrophorns, Camarophylius 152 

caperata, Rozites, Pholiota, Cortinarins 
aT 

‘caperatas, Favolus 269 

capillaripes, Mycena 360 
























R. Sry 





capillaris, Myeena 358 

capillipes, Marasmius 325 

capniocephalum, Lyophslum, Colly- 
hia, Hebeloma 167 

capuoides, Naematoloma, Hypholoma 
503 

caprinns, Hygrophorus, Camarophyl- 
lus, Limacium 147 

eapucina, Inoeybe 5381 

carbonaria, Pholiota, Flammula 517 

cacbonarium, Geopetalum, Cantharel- 
lug, Meralins 282 

carbonarins, var., Canthurellas 282 

carcharias, Cystoderma, Lepiota 448 

cardarella, Clitocybe, Pleurotns 271 

carecomoeis, Crinipellis 336 

carnea, Calocybe, Tricholoma 169 

carneipes, Macrocystidia, Omphalia 303 

carneliornber, Chaetocalathns $42 

carneoalbas, Rhodophylius 617 

carneotomentosus, Lentinns 275 

carpathiens, Marasmins 326 

carpatica, Skepperia 741 

carpations, Crepidotns 593, 594 

Carpini, Boletus 686 

carpophilus, Phacomarasmius, N: 
xia, Pubarin 577 

carpta, Inocybe 529, 

cartilaginous, Termitomyees, Te 
397 

earyophylleus, Marasn 

casea, Psathyrella, Hypholoma 467 

Casimiri, Inoeybe 533 

castanea, Lepiota 442 

esstanens, Gyroporus, Boletus, 8 
O44 

catalaunica, Clitocybe 188 

catalatnica, Melanolenea 249 

catalannicus, Rhodophyllus 619 

catinns, Clitoeybe 188 

cancasica, Inoeybe 534 

caucasica, Rassula 715 

caneasica, var., Russula 714 

caucasicum, Cystoderma 449 

cancasicus, Marasmins 325 

caulicinalis, Xeromphalina, Marasmins 
368 

Caussei, Xerula, Mycenclia 289 
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cansticns, Cortinarius 551 

canticinalis, Marasmius (see caulicinalis) 

Canvetii, Collybia, Marasmins 201 

Cavarae, Pleurotus 271 

cavipes, Boletinus 652 

cedretoram, Galerina, Galerula 572, 
373 

cedretoram, Mycena 360 

Cedrorum, Tricholoma 226 

cellalosas, Tylopilus 683 

Cembrae, Boletas, Suillus, Ixoconms 
658 

centunentas, Nancoria 543 

copacstipes, Agaricns 424 

cepaestipes, Lencocoprinus, 
Hiatula 424 

cephalotrichus, Marasmiellus, Owpha- 
lia, Mycoua 298 

ceracen, Hygroeybe, Hygrophorus 154 

ceratopus, Marasinins 326 

cerina, Calocybe, Tricholoma, Agaricus. 
169 














Cernohorsksi, Russula 719 

cervinus, Pluteus 404 

Cesatii, Cropidotns, Dock: 

cessans, Russula 719 

chalybacnm, Leceinam 686 

weloon, Russula 719 

eleontina, Russula 717, 719 

jophila, Armillaria 288 

Lactarins 727 

chilensis, Resupinatus 253 

chimonophilus, Crepidotns 594 

chioneus, Plenrotus 601 

chloranta, Mycena 359 

chlorinelia, Mycena 361 

chlorinella, var., Mycena 361 

ehlorinosma, Amanita, 389 

chlorinosma, Mycena 337 

ehlorinesma, Russula 710 

chloroeyanea, Omphalina, Agariens 212 

chloroides, Rnssula 704 

ehlorophana, Hygroeybe, Hygrophorus 
154 

chocornensis, Plenroflammula 521 

cholea, Mycena 361 

chordalis, Marasmins 325 

Christinae, Phaeocollybia, Naueoria 566 








pus 594 



























innm, Boletus 686 
chrysaspis, Hygrophorus 1 
chrysenteroides, Holetellas, Boletas 696 
chrysenteroides, Tricholoma 225 
‘ehrysentere 1s, Boletns 668, 
696 
chrysochaetes, Cri is 336 
chrysocorspha, Myeena 360 
chrysodacryon, Rassula 715 
ehrysodacryoides, Rassula 715 
chrysodon, Hygrophorns 145 
ehrysopelins, Gymnopilus, Flam 
519, 561 
chrysopepla, Xerula, Lentinus, 



































nopns 289 
ehrysophaens, Plutens 405 
chrysophylla, Armillariella, Omphal 


216 
chrysorheus, Lactarius 726 
ehrysotingens, Phiebonema 
chrysotrichoides, 6; 
chrysotrichus, Gymmopilus 
Chudacae, Clitocybe 186 
cibarins, Cantharellns 729° 
eiday Phaeocollybia, Nancoria 566 
cinchonensis, Crepidotus 594 
neinnata, Inoeybe 531 
eraria, Myeena 309 
cinerascens, Agariens 165 
cinerascens, Russula 7 

















cinerascons, ssp., Lyophyllum 165 

}, Amanita 385 

cinerea, yar., Amanita 385 

nerella, Mycena 360 

cinerella, Rassila 712 

cinereoalba, Hohenbuchelia, Plearotus 


255 


eine 








cinereoannulosa, Amanita 385 
civereoconia, Amanita 388 
cinereofuseus, Platens 405 
cinerens, Plutens 404 
cingulatam, Tricholoma 226 
cinnabarina, Fayolaschia 732 
einuabarina, var., Lepiota 448 
cinnabarinum, Cystoderma, Lepiota 448 
cinnabarinus, Cantharellus 729 
cinnabarinus, Cortinarins 352 
cinnabarinus, Crepidotus 594 














LILLOA XX11 (1949) 


cinnamomeosqnamulosa, Asterochacte, 
Polyporus 283 

Contin 
weurs, Crep 
circellatus, Lact 
reinatus, Hypsizygus. Clitoeyhe 180 
cirrhata, Collybin 202 

i, Crepidotns 594 

ita 887 





nn 
nia 





ins 332 


93 





dotns 3 





ins 725, 














citrinipes, Russula 712 
Russula 707 
Hyena 360 
arotus 270 
triophstius, Termitomy 
phyla, Lepiota 443 
clandestinns, Rhodophylius 
Clarkei, Lactarins 722 
claroflava, Rassula 705 



























claviceps, Hebe 
clavicnlaris, Myc 
clavipes, Clitoeybe 186 









Boletns 
Clintonianus, var., 
elusilis, Collyhia 200 

clypeata, Lasehia 372 

elypeatus, Rhodophylius 617, 622 
elypeolaria, Lepiota 442 
clypeolarioides, Lepiota 443 
enemidophora, Volvariella, 
401 

sta, Tricholom 






illus 657 











Volvaria 


28 
holo 2: 








coaretatam, ‘Tri 7 
ea, Hygrocybe, Hygrophorus 152 
coceinens, Platens 405 

cochieatus, Leutinellus, Lentinns 245 
cocles, Rodophylus 621 

Codinae, Amanita, Lepidella 388 
Coffearum, Nyetalis 171 


ene 

















‘richoloma 249 
na 326 


cognata, Melauolenea, 
cohaerens, Marasmins, My 
Cokeri, Amanita 388 
Cokeriaua, Amanita $85 
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ceollinus, Maras 
collybiiformis, Agroes 
eollybiiformis, Collyhi 

201 
eollyh 





coria 493 
» Melanoles 





vides, Collyhia, Clitoeybe 201 








columbetta, Tridholoma 225 

columbinns, Plenrotas 270 

comatns, Coprinus 459 

commixtus, Clandopas 601 

commmne, Sehizophytlum 260 

compressipes, Armillariella, Clitoeybe 
216 

concava, Clitoeybe 189 

coneavns, Panus 271 

eonchatits, Panus, Lentinus 2 

concolor, Mycena 360 

continens, Collybia 201 

confragosa, Dacdalea, Deadaleopsi 

confragosns, Phaeomarasmins, Naw 

, Pholiota, Fulvidula 5% 

fasis, Lactarins 
onfusis, Leneoagariens, Lepiota 4 

confusus, Strobilomyces 692 

congoanns, Chactocalathus 341 

congolensis, Termitomyees, Lepiota 397 

congregatus, Agariens 582 

conica, Hygroeybe, Hygrophorus, God- 
frinia 158 

coniens, Hygrophorns 153 

coniens, ‘Tylopilns, Boletus 683 



































feraram 








conigenoides, Pseudohiatula, Collybi 
320 

conigenns, Marasmins 320 

coniocephalus, Bolbitins 486 

conissans, Clitopilus 468 

conissans, Psilocybe 468 

connatnm, Lyophyllum, Clitoeybe 165 

consimilis, Psathyrella 467 

cousobrina, Russula 705, 706 

cousobrinoides, Russula 706 














i095 





couspersa, Tbaria, Naneoria 588 
constans, Hygroeyhe 153 
coustans, var., Russnla 7 
constrieta, Caloeybe, Armillaria; Tri- 
168 

controverstts, rins 726 
convivarnm, Plenrotus 270 

convolnta, Skeppe 
Cookei, Golly) 


























, Porphyrellas, Boletus 693 
ii, Dietyopanny 257 

ioides, Agariens, Galera 486 
noides, Rhodophyllus 618 

, Canthareliula 239 
coprophila, Pholiotina, Conocybe 487 
a, Psilocybe, Deconien 506 
coprophilns, Pluteolus 490 




























a, Asterochacte, Polyporus 283 
num, Lyophylinm 166 

na, Russula 712 

isis, Marasmins 325, 736 










corbari 
Gordae, Rhodophy lis 617 
coriaria, f., Psathyrella 467 
mia 407 


les, Craterellus 730 
des, Lentineling 245 
cornncopivides, Plenrotas 270 
coronatns, Polyporus 269 
coronilla, Stropharia 501 
corrubescens, Inocybe 534 
corrngatus, Paxillus 631 
corsiens, Boletus 685 
cortiealis, Mycena 358 
corticalis, Pranulus 358 
corticatns, Pleurotus 270 
corticola, Mycena 358 
Cossonianum, Tricholoma 228 
costatisporus, Strobilomiyees 692 
costatus, Rhodophylius 617 
cothnrnata, Amanita 386 
cotharnatns, Sui 
cotonea, Strophari 
Cowellii, Polyporns 269 
eraspedins, Pleurotus 180 
erassipes, Gomphus 733 
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erassivela, Pholiota 493 

crassotnnicata, Melanolenca 249 

erassotunicata, Russula 705 

evaterellns, Chaetocalathns 341 

Craterelins, Polyporus 269 

cremea, Russnla 711 

eremeoavellanen, Rassula 717 

eremivolor, Camarophyllns 148 

eremoricolor, Rnssala 708 

crenatus, Psendocoprinns. Psathyrella, 
Coprinus 462 

eretacens, Clitopilus 606 

cretatus, Agaricus, Clito 
lopsis 606 

evinitns, Panus, Lentinys 275 

crispa; Conoeybe, Gulera 185 

orixpa, Plicatura, Trogia 738 

erispella, Conocyhe 485 

crispatus, Marasmiellns, Myeena 299 

crispulas, Marasmielins, Omphalia, 
Omphatina, Delicatala, Mycena 298 

crisps, Clitepilns 606 

stata, Lepiota 442 

cristalispgra, Rassn 

crolnila, Deconiea, 
509 

eroeata, Myeona 361 

crocea, Amanita 368 

crocen, Lactaria 726 

croceotinetus, Crepidotus 5 

erocopepla, Stropharia 432 

erocophyllns, Crepidotus 593 

crovospora, Galera 486 

erustacea, Lasehia 734 

erustosa, Hohenbuehelia, Pleurotus 255 

ernstosa, Russula 710 

cernstalinifor 

erystal 

cubensis, Amanitopsis 288 

cubensis, Boletelins, Boletns 695 

ia, Geopetalum 











us, Clitopi- 











716 
aria, Naneoria 

















cubensis, Lentinus 279 
cabensis, Psiloeybe, Stropharia 507 
eubisporus, Rhodophylins 618 





enentlata, Inoeybe 529 
cnentlatam, Cyttarophylium, Bolbitins, 
Galeropsis 481 


XXII (1919) 


eneumis, Macrocystidia, Agariens, Nan- 
coria, Macroeystis 308 











enneifolium, Tricl 250 

enneifolius, Cre 

cupulacformis, Polyporus 283 

enrenma, Phacomarasmins, Nancoria 
37 


curtipes, Amanita 387 
enrtipes, Russula 718 
Cur 5727 
Curtisii, Paxillus 631 
Curtisii, Pnlveroboletus, Boletns 675 
eurtns, Coprinus 460 
arvipes, Pholiota 515 

idata, Delicatula 347 
Hygroeybe, 


Lact 





ens) 

enspidata, 
u 

enspidata, Nancoria, Cortinarins 553 

enspidatum, Entoloma 621 

enspidatus, Rhodophytins 617 

entefracta, Rassula 708 

eutifracta, Inceybe 527 

Caloesbe 169 

eyanella, Calocsbe 169 

exaneoeinetus, ssp., Porphyreliny 693 

eyenescens, Copelandia, Panaeolns 473 

exanescens, Gyroporus, Boletns, Suillus 
ou 

exanescens, Myeena 857 

anescens, Psilucybe 507 

Stropharia 507 





Hygrophorns 

































poda, Pholiotina, Gaterula 487 
pas, Plutens 404, 405 


na 337 








anorhiza, Mye 
eyanoxantha, Rassula 708 

Cyatheae, Myeenella, Marasmnins 291 
Cyatheae, Psendohiatula, Mycena 320 
Cantharellula, Clitoeybe 











Lentinus 279 
eyathula, Lactarins 724 

sola, Laetocollyhia, Collyt 
eygnea, Lepiota 443 
eylindracea, Pholiota 493 
cglindriceps, Agariews 422 
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exlindrispora, Amanita 388 

eylindrospora, Collybia 201 

esphelliformis, Resupinatus, Agariens 
253 

eystidiosa, Inoeshe 534 

eystidiosum, Tricholoma 534 

‘eznicun, Tricholoma, Hygroeybe 224 








dae 1a, Flammata, Falvidul 

Dad Russula 717 

dasypas, Hebeloma, Naacoria, Aluicola 
338 

dealbata, Clitoeybe 188 

dealbatus, Asterotus, Panus, Panellas 
283 

debilis, Mycena 360 

Decaryi, Russula 708 

dlecastes, Lyophyllum, Clitoeybe 165 

deceptiva, Armillariella, Hygrophoros 
216 

deceptivus, Lactarius 723 

Aecipions, Boletinas 651, 632 

decipiens, Cortinarins 553 

decipiens, Inocybe 531, 534 

decipiens, Poromyeena 365 

dlecipientoides, Inoeybe 533, 534 

Aecolorans, Russula 705 

decolorata, f., Russula 716 

decoloratus, Cortinarins 552 

decora, —‘Tricholomopsis, 
Pleurotus 196 

decorosa, Armillaria, Tricholoma, Cor 
tinellus, ‘Tricholomopsis 376 

dotibulatus, Crepidotus 594 

degener, Leutinns 279 

deglubens, Inoeybe 530 

Aehiscons, Agaricus, Collybia, Melano- 
lenea 248 

Delastrei, Panus 258 

delectadilis, Marasmiellus, Mycena 299 

delibutus, Cortinarins 551, 582 

Aetica, Russula 704 

delicata, Laschia 735 

Aelicata, Limacella, Lepiota, Armilla- 
ria, Amanita 395 

Aolicatelins, Marasiniellns, Collybia 298 

Aeliciosus, Lactarius 727 

delicula, Russula 704 


di 














Clitoeybe, 
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demissa, Omphalina 212 

densifolia, Russula 704 

denndatus, Lencocopri 
Lepiota 424 

Aepallens, Rassula 716 

“depanperatam, Gerronema 745 

depanperatus, Kuehneromyces 519 

depauperatas, Marasmiellus, Hemimy- 
cena 299 

Aepilata, Stropharia 503 

depluens, Rhodophylins 616 

depressus, Gymnopilus 562 

der , Russula 706 

dermoporas, Polyporus 269 

deseissa, Inoeybe 530 

deserticola, Melanolenea ; ‘Tricholoma 
panaeolum var., 249 

desertorum, Galeropsis 733 

destruens, Pholiota 514 

detersibilis, Ag: 

detonsa, Lent 

detousus, Len 

devnlgata, 





8, Agaricus, 





















ocybe 534 
Aiaboli, Russula 719 
diatreta, Clitocybe 188 








jotomus, Cantharelias 237 

‘hrous, Boletus 680 

dilepis, Gymnopilus, Flammuala 560 

diplasia, Volvariella, Volvaria 401 

Dipterocarpi, Crinipellis 337 

discoidens, Hygrophorus 146 

discolor, Anthracophyllum, 
206 

Aiscopoda, Trogia 209 

Aisparilis, Rassnla 716 

dispersum, Naematoloma, Hypholoma 
ot 

disseminatas, Pseudocoprinus, Psathy- 
rella, Coprinus 462 

distans, Hygrophorus 722 

distans, Lactarius 152 

distans, Phaeomarasmins, Crepidotus 
3877 

distorta, Collybia 201 

ditopa, Clitoeybe 190 

ditopa, Armillariella 216 

Domardiana, Hebelomin 

Aomestiens, Coprinns 460 











Xerotns 














798 





Crepidotus 593 
Drepanocladi, Marasmiellus, Hemimy- 
cona 302 
Aryinus, Plenrotus, Armillari 
lariella 270 
in, Russnla 713 
Aryophila, Collybia 200 
Aryophilum, Tricholoma 226 
nara, Iioeybe 
nif, Boletus 679 
grocybe, Pholiota 492 
dura, Russula 710 
Auriusenta, Psalli 
duriuseutan, tas 686 
duroides, Pholiota, Flammnla 516 
Dnssii, Plenrotlammnla, Crepidotus 
1 
dysthales, Rhodophyling 622 





Armil 





drym 






























Enrlene, Tricholoma 228 
Earlei, Gymnopilas 362 
Barlei, Gyropors 644 
Earlei, Melanolenea 250 
Earlei, Russnla 704 
Kastwoodine, Beletas 679 
arnens, Hygrophorus 145 
ntriens, Melanotis, C 
echinatum, Melanophy!l 
Paalliota, Inceybe, 
echinatns, Marasmins 326 
echinatus, Strobilomyees 692 
echinocephala, Amanita 388 
echinocephala, Eomyeenella 374 
eehivopns, Panus 275 
echinosperma, Ondemansiella 288 
echinospermus, Neopaxillus, Naweoria 
633 
echinospora, Lacearia, Clitoeyhe 176 
hinosporus, Neopaxillus 633 
echinnlisporns, Gymmopilus 562 
vetypa, Armillarieila, Omphalia 216 
ectypa, Clitocybe 167 
cotypoides, Cantharellula 238 
edodes, Lentinns, Agaricus, Arnii 
rin, Cortinellus 279, 
edulis, Agariens 431, 432 
edulis, Boletus 678 
edulis, Crepidotas 593 















pidotus 511 
Lepiota, 
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edulis, Pratella 432 
edulis, Psalliota, Chitowia 431, 432 
is, jens 431 
edulis, var., Psalliota 431 
coria 543 

ipellis 337 

Naematoloma, 





edu 












claeodes, 
508 


elaeodes, ¥ 


Hypholoma. 


, Rassula 711 
claphinus, Rhodophylins 617 
clastica, Rassula 706 











» Gerron 





tior, Cortinari 
 Ragsula 717 

elbensis, Boletits 657 

elegans, Dacdalea, Whitfordia 732 
elegans, Hohenbuehelia, Plearotas 253. 
Ixocomms 637 

elegans, Mycena 359 

elegans, Polyporas 269 

elegans, var., Boletns 637 

elegans, var., Ixocomuy 657 
elegautula, 0 

hantina, Clitoeybe 165 

nitina, Rassula 707 

















ny 





se 












Eliae ita 386 
clongatipes, Marasinins 325 
elongatipes, Naematoloma, Psilocybe, 









holoma 504, 518 


ats, Rhodophyilas 622 
elongatus, var., Agaricus (Psilocybe) 
50d 





Agariens 432 
clytroides, T 7 

emetiea, Russnla 714, 750 
emeticicolor, var., Russula TH 
emodensis, Boletellus, Boletus 695 
reus, Marasmielins, Hemimycena 
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a 212 
epidryas, Marasmins 325 
epimyces, Psathyrella, 
Stropharia 467 
epiphylia, Gloiocephala 372 
epiphylloides, Marasmins, Androsacens 
325 
epiphyiias, 
epipterygia, My 





Panaeolus, 








ins 325 
362 





‘Maras 





te 
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epipterygioides, Myeena 362 
epixanthim, 
503 
epodius, Mara 326 
equestre, Tricholoma 218 
is, Marasmins 3 
‘We, Pholivta 493 
Atoloma, Psilocybe, Hy- 





ematoloma, Hypholoma 














pholoma 
ericetornm, Clitoeybe 188 








erinaccella, Ply 
cus, Pholiota 
wa, Lepiota 443 

4, Hygrophorns 1 


erubescent, Myeena 361 















nus, Cortinarias 553 
ythropuy, Boletas 679 
excharoides, N A 
esententa,  Psendubiatula, 
Marasinins 820 
esculenta, Volvariella, Volvaria 401 
esenlentiuin, Chlorophylam 414 
uealypti, Grepidutus, Clandopus 3 
Knealyptoram, Fhumuuta 5 
enehlorus, Rhodophyltns 6 
enemetica, ssp. Rassila 714, 
enfoliatis, Marasiins, Androsacens 3: 
engrammus, Agaricus 203 
eagrammas, Nothopanns 204 
igraptns, Platens 405 
eurhizns, Termitomyees, Agariens, Ar- 
millaria, Volvaria, Collybia, Rajap: 
397 
enropaeus, Favolis 269 
europaeus, sxp., Phylloporus 6 
entheles, Inoesbe 530 
entorminosus, ssp., Lactar 





jeoka 40 
Collybi 




































3726 





athelasma 375 


‘evanescens, 
evenosa, Melan 





evenost 
evernins, Cortin 
exalbieans, Agar 
esalbicans, Rassula 716 
excelsa, Amanita 388 
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excentrica, Crinip, 

exceatriens, Pi 

excentriens, Rhodophylins 622 

excisa, Myeena 359, 361 

excissa, Melanolewea, Tricholoma 249 

exeoriains, Lepiota, 
Leucocoprii 








Leneoagariens, 
422 





ex 





es slopilns, Boletus 683 
expalleus, Clitocybe 189 
exqttisitus, Agariens 432 
vrei, Glaneospora, Sehulzeria, Chlo- 


rospora 436 











n, Mycena 361 
fagicola, Myceua 361 
fagicola, Polyporus 269 
fallax, Agaricus 169 
fallax, Cystoderma 419 
fallax, Rhodoeyhe, Omphal 
ve 509 
fallax, Russula 715 











+ Clitwe 








fallax, var., Boletellus 696 
familia, Fa; 
319 





odia, Collybia, Bacoxpora 


farinacea, Clitoeybe 238 
farinacoum, Tricholoma 223 
farinacens, Panns 258 

farinipes, Russula 706 

farinosa, Amanitella, Amanita, Anta- 












a, Hypholoma 





faseieularis, ' 
fi 


rigonopus 743 

alata, Merismodes, Cantharellns, 
Cyphella 345 

fastigiata, Inocybe 330 

fastibile, Hebeloma 588 

Fayrei, var., Bacospora 367 

Fayodi, Octojnga 607 

felina, Lepiota 443 

nei, Inoeybe, Collybia 534 

Mycena 361 

fellea, Russula 707 

fellens, Tylopilus 682 

Cantharellula, Clitoeyb 
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felloides, 


800 


Fenzlii, Avnularia 403 
Ferrei, Nacmatoloma, Stropharia 503 
Ferreri, Russula 709 
eta, Rassula 













‘Tylopiins, Boletus 668, 
683 

ferruginosa, Ineybe 534 

‘a, Phacocollybia, Nancoria 566 

fibrillosa, Psathsrella, Psathyra, Dro- 
sophila 469 

fibrillosns, Favoluy 269 

fibeilosa, Amat see fibrillosa 

fibrosoides, Inoeybe 534 

fibnia, Marasmielias, Omphalia, Myee- 
na 800 

fibutoides, Omphalia 212 

ficicola, Plenrotus 738 

ficvides, Hygrophorns 149 

filaris, Pholiotina 487 

filaris, var. Agariens, Conoeybe 487 

filifer, Clitopilus, Plenrotus 607 

filopes, Myeena 361 

nbriatophylla, ‘Lricholomopsis, H, 

grophorus 196 

fimicola, Agroeybe, Naneoria 492 

fimicola, Collybin 326 

fimicola, Panaeolus 472 

fimiputris, Panacotns, Anell 

firma, Agrocybe, Nancoria 493 

firmula, Rassula 719 

firmus, Boletus 680 

Fischeri, Lepiota 395 

Fischer, var., Limacella 394 

fissipes, Marasinius, Collybia 326 

fistulosa, Russula 705 

flabellins, Lentivellus, Lentinus 244 

flammans, Pholiota 515 

flammea, Plenroflammula, Crepidotus 
5a 

flammala, Lepiota 424 

flava, Galera 486 

flava, Russala 705 

flava, var. Russala 705 

flavescens, Mycena 359 

flavescens, Hygroeybe 154 

Haveseens, Hygrophorus 154 
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Havescens, Pratella 132 

flavescens, Tricholomopsis, Tricholoma 
196 

flavescens, var., Hygrophorns 154 

Hlaviceps, Russnla 717 

flavida, Omphalia, Mycena 27, 

Pholiota, Flammala 516 

flavida, Russula 710 

. Gyumopilus 562 

Schulzeria 444 

us, Paxillus 665 

us, Suillas, Boletus 657 

flayifolia, Hygroesbe, Hygrophorus 134 

flavipes, Gomphidins 637 

flavipes, Lencocoprinus, Hiatula 424 

flavipes, Mycena 360 

flaviporas, Palveroboletns, Boletus 675 

flavispora, Arenicola 728 

vissima, ‘Tricholomopsis, Clitocyhe 
196 

flavissimns, Boletns 679 

Hlavoalbus, Marasmiellus, Mycena, Ie- 

smycenn 301 

flavobrannenm, ‘Tricholoma 227 

flavoconia, Amanita 388 

flavolivens, Melanotns, Crepidotus 511 

Hlavoluteus, Suillus, Boletinus 657 

flavornatus, Cort 

favornbescens, Amanita 388 

flavov' ‘Tricholoma 226 

flayns, Gyomopilus, Naucoria, Pulvi- 
dula 561 

ns, Suillus, Boletus, Ixocomus 657 

flexuosus, Lactarins 726 

Hloceipes, Marasiniellus, Collybia, My- 
cona, Hemimycena 301 

floceopus, Strobilomsees 692 

floccosolivida, Volvella 406 

Hloccosus, Gomphus 7: 

floceulosa, Inoeybe 530 

flocenlosa, Russnla 709 

floralis, Lepiota 442 

floridana, Agrocybe, Pholiota 492 

floridana, Galerula 484 

floridana, Limacella, Armillaria 391 

floridana, Omphalina 606 

floridanus, Marasmins 326 

floridanus, Plenrotus 271 
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tloridanus, ssp., Boletus 680 
foridulus, Marasmietlus, Mycena, Col- 
lybia 301 
fos-sulphuris, Agariens 424 
foenisecii, Panaeolina, Psilocybe, Dro- 
sophila, Vanacolus 471 
foetens, Rusynla 706 
foetidum, Micromphale, 
Heliomyees 305 
foliiporus, Gomphidius 665, 
foliiporns, ssp., Phylloporas 665 
foliirubeus, Hygroeybe 153 
Fout-Quori, Mycena 360 
Vont-Queri, Russula 717 
Formona, Tri 
aie 
forn 





Marasmius, 








Jomopsis, Cortinelins 






wwuy, Rhodophytius 619) 

fornicata, Hygrocybe, Hy 
Camarophylius 152 

Forquiguonii, Polyporus 269 

Fosteriana, Russula 715 

fracida, Drosella, Armillaria 286, 287, 
46 

fragilis, Bolbitins 490 

fragilis, Chaetocalathns 341 

fragilis, Conoeybe 485 

fragilis, Crepidotus 594 

fragilis, Russia 715 

fragilis, var., Lactarins 7: 

fragilis, ssp., Russ 

fragilissina, Psathyra 466 

fragilissima, Russula 704 

Seagilissimus, Leucocoprinus 424 

fragillima, Mycena 361 

feagraus, Clitocybe 188 

feagrans, Hygrophorus 146 

feater-niger, Hydropus 350 

fraternns, Boletus 679 

feaxinicola, Crepidotus 594 

Freindlingiae, Pholiota, Fiamma 516 

Friesii, Collybia 367 

Friesii, Inocybe 581 

Friesii, Tricholoma 250 

Vrostiania, Amanita 386 

Frostii, Boletus 680 

frustosus, Boletus 678 

feustalenta, Psathyrella, Psathyra, Dro- 
sophila 468 














Na 715, 











sor 





facosa, Russula 711 

fulgens, Gymnopilns, Nancoria, Falyi- 
dala 561 

fulgens, Lactarius 722 

iarins, Hydropus, Collybin 330 

faligineipes, Clitocybe 189 

ns, Hygrophorus 146 

wosus, Lactarins 723 

wosus, Termitomyces 397 

, Xerotus 206 

falva, Amanita 386 

fulvella, Lepiota 442 

rasinins 326 
ns, Panus, 279 

fulvitibrillosus, Crepidotas 593 

fulvipes, Heimiomyces. G3 

fulvobnibiliosus, Marasm 

formis, 

Camarophylins 149 

falvotomentosns, Crepidotus 594 

cllus, Rhodophsttus 622 

ssiceps, Boletus 678 

famosifolium, Tricholown 224 

fumosifolins, Melanotus, Crepidotus 
ou 

fumosoparpurens, Agaricus 436 

Russula 708, 709 

folia, Rassula 705 

ria 588 

furnacea, Limacella 395 

fusa, Pholiota, Flammula 516 

fusca, Pholiota 515 

fusca, Russula 717 

fasea, var., Rassula 717 

















































farfucacea, Tul 











fuseipes, Armillaria 217 
fuscoalbas, B 
fascooeala, Mycena 361 

fuscoprpurea, Collybia, Marasmins 201 
fuscovinacea, Lepiota 443 

fasens, Pleurotus, 271 

fusipes, Collybia 200, 201 

fasipes, Pranalas 301 

fusispora, Zephirea 744 

fasisporam, ‘Tricholoma 224 





Gaillardii, Favolaschia 732 
galeatus, Chaetoealathns 342 
31 
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galerieulata, Myeena 339 
galerinoides, Callistosporinm 233 
xallinavea, Clitocybe 189 

xalopoda, Myeena 361 

gambosa, Calocybe, ‘Tricholoma, Lyo- 
phylum 168 

ngracnosa, Clitoeybe 167 

Gunitheri, Myeena 357 

gausapatum, Tricholonia 227 

geminns, Rhodophylns 619 

gemmata, Amanita 386 

gemmatus, Venoriants 385, 
Gemmelari, Pleurotas 271 

gentianes, Clitocybe 242 

gentilis, Cortinarius 
gentilis, Pulveroboletis 6 
gentilis, vars, Boletis 6 
1s, Hohentuehelia, Plenrotns, 
hoeystix 253 

geophytla, Inoeybe 529 

Georgii, Tricholoma, Calocybe 168 
Georginae, Lepiota 442 

xvotropa, Clitoeybe 18 
|, Omphatina, Cl 






































gibherosa, Agroeyhe 492 
gigantens, Favolus, 269 
xigantens, Lencopasilins, Clitoe 
Paxillas, Aspropaxillus 241 

gigantens, Rhodophyltus, Entoloma 622 
Kila, Clitoeybe 187 
xilva, Collybia, Mar 
gilva, Rassula 719 





a 











niins 201 









ha, Le 
slandnlosis, Suillny, Boleti 
ylareosa, var,, Clitoeybe 238 
glancoalbu 1a 225 
glaneocana, Lepista, ‘Trichol 
dopaxillus 19 
gtancopnrpnr 
(Galera) 490 
glancopns, Cortinarius 551 
glioderma, Limacetla, Lepi 


5 6: 











a, Rh 








. Kolbitins, 





Agariens 








gliodermus, Hygrophoras 145 
glisehra, Ti a 394 
globispora, Myeenopsis 736 
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Jobocystis, Inveyhe 531, 533 
lobularis, Marasinias 326 
iocephala, Volvaria 401 
gloiocephala, var., Volvariella 401 
glutiniceps, Clitoeybe 138 
glutinosa, Mycena 362 

atinosus, Gor 
glutinosus, Pluteolus 490 
slyeiosmus, Lactarias 724 
glyphidatus, Plute 
Godeyi, In 
lophora, Rozites 42! 
sperminn, Tricholoma 223. 
Goossensiae, Amanita 288 

gossypina, Psathyrella, Psathyra, Dro- 
phila 469 























lis, Filobolotus, Polyporus 372 









grat 
gracil 9 637 
gracilis, Grai a 734 





gracilis, Lepiota 443 

gtacilis, Marasmielus, Mycena, Oni. 
phalia 299 

gracilis, Phacomarasminy 577 

gracilis, Porphyrelins, Bo 
Ins 693 

xracilis, Psathyrella 469 

is, Russnla 















opaxillns 242 
rat ta DTT 
gracillima, Russia 713 
anus, Leneupaxillas 
|, Galerina STL 
Ja, Melanolen 


















a, Tricholoma 


jicola, Plenrotelins 601 

volo, Agaricts 716 

fcolor, Russila 716 

is, Pholiota, Flamnula 518 

Marasiints 337 

grammata, Inoeybe 531, 533, 534 

mnocephala, Collybia 196 

grammocephalus, Polyporus 269 

grammopodia, Melanolenca, ‘Tricholo- 
ma 249 

Grangei, Lepiota 442 

ranosum, Cystoderma 449 

granulata, Russula 706 

granulatus, Boletas 658 
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Jatus, Rhodophyllus 616 
sgranalatiis, Suillas 658 
ta, Lepiota 442 
Lepiota 448 





srammlopane 
sane 








lusiceps, Holetns 679 






xrannlosnm, Cystoderma, Lepiota 448 
nulosus, Phaeomarasmins, Nancoria 
oT 


graveolens, Armillaria 395 
phalia 238 
xgravevlens, Rassnla 711 
Grayanns, Rhoduphyllas, E 
eigirins, Phaeos 





graveolens, On 








a 617 








asuvitis 








Gevvillei, Suillus, Boletus 657 
grisea, Hohenbuehelia, Plenrotas, 





inatins 
xrivea, Russula 709 
grisellus, Boletinus 653 









inwifolia, Clitoeyhe 188 
riseoconiea, Mycena 361 
‘aueny, Rhodophythus 619 
wriveopallida, Qmphalina 212 
riseovirens, Lepiuta 442 
xriveoviridis, Mye 
arises, Agariens 709 
sv Boletus G78 
xvixens, Gyroporns 686 
avinens, Latctari 
Gruberi, Laccaria, Clitoeybe 176 
siadolupensis, Ay 
gnadelupensis, Boletas 695. 
giitdelupensis, Nothopanny 204 

















jens 4 











heguenii, Lepiota 424 
Gncinzii, Secotinm 742 

xitmmosa, Photiota, Flammula 517 
that, Lepiota 394 
etulatus, Panaeotns 47: 














xnyanensis, Cantharellas 729 
gtyanensis, Polyporus 269 

ninocarpas, Lactarius 721 
gypseus, Marasinielius, Mycen 
xyrotlexa, Psathyra 467 
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litematites, Cystoderma 449 
haematites, Melanotus, Crepidotus 511 
haematocephalns, Marasmins 326 
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, Cortinarius 552 

illus, Agariens 436 

jopoda, Mycena 361 
Intematopus, Lentinus, Panellus 274 
haemorrhoidarins, Agaricus 432 

, Crepidetus 594 

halophila, Inoeybe 330 

hamadryas, Phaecollybia 567 
Handelii, Polyporus 269 

Handelii, Rassula 718 

hariolorum, Collybia, Marasmins 201 
aachelia, Pleurotus, 








hae 


















peri, Lepista, Melanolenca 186 
rae, Androsaceus 325 

ji, Callistosporinn 283 
Rhodophyllus 618 
Russala 712 
iwchroma, Russula 703 
helodes, Russula 715 
helomorplus, Ripartites, FI 
velloides, Cortinarins 5! 
helvevla, Lepiota 443 
helveticus, Gomphisling 636 
jeus, ssp., Suillus 657 
ops, Agar 
voliceps, Galerina, Flammula 572 
helvolus, Cortina: 
helvolus, Marasn 
helvas, Lactarius 724 
Boletus 672 



























hepater 
tis 255 
herbarum, Myeena 358 
herbarum, Plenrotellus, Crepidotus 601 
Herieinm, Agaricochacte 728 
heteroclita, Pholiota 514-515 
heterophylla, Rus 
heterosperma, var., Rus 
heterospora, Calocybe 168 
heterospora, var., Agroeyhe 493 
heterospora, Russala 708 
heterosporoides, Russula 710 
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heterosporus, Cortinarins 552 

Hetieri, Lepiota 441 

Hetieriana, Lepiota 441 

Hibbardiae, Lactaria 724 

Hibbardiae, Rassula 710 

hiemalis, Marasmiellus, Mycena 302 

hiemalis, ssp., Suillas 638 

hilaris, Phaecollybia, Naucoria 566 

himantiigena, Rhodoeybe 609 

hinnalens, Cortinarins 552 

hinnalens, Marasmins 326 

hircinus, Cortinarins 552 

hirneola, Clitopilopsis 623 

hirneolus, Rhodophytlns 624 

hirsata, Inocybe 529 

hirtellus, Rhodophylins 618 

hirtellns, Suillus, Boletas 658 

hirticeps, Crinipellis 336 

hirtiformis, Lentinus 272 

hirtipes, Rhodophyllus 621 

hirtus, Pleurotus, Agaricus, 
Lentinns, 271, 275 

hirtns, Polyporas, 269 

hispidellus, Gynmopilus 562 

hiypidellus, Polyporus 269 

hispidalus, Pluteus 404 

hinlea, Tnoeybe 534 

Hixsonii, Rassula 711 

Hoehnelii, Russata 705 

Hollandianus, Pleurotus, Aeanthoeys- 
tis 255 

holocyanens, Rhodophyllus 618 

hololepis, Pilosace 436 

holophaens, Cortinarius 553 

homomorpha, Inocybe 534 

hondurensis, Hygroeybe, Hygrophorns 
154 

hondarensis, Myeena 362 

horizontalis, Phaeomarasmius, Nanco- 
ria, Galera 577 

Hornemannii, Naematoloma, Stropha- 
rin 503 

hortensis, Psalliota, Agaricns 431 

Hotsoniana, Inoeybe 534 

Housei, Xerocomus, Ceriomyees 668 

Howeana, Agroeyhe, Pholiota 492 

Hudsonii, Marasmius 325 

Humblotii, Cystogomphus 635 
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humidicola, Russnla 712 

hnmile, Tricholoma 249 

humilis, Melanolenea, Tricholoma 249 

huronense, Tricholoma 223 

hnronensis, Hygrocybe, Hygrophoras 
153 

hyacinthina, Clitoeybe 213 

hybrida, Fulvidula 561 

hybrida, var., Flammala 561 

hybridum, Tricholoma 228 

hybridus, Gymnopilus 561 

hydrogramma, Clitocybe, Omphalia 189 

hydrophila, Psathyrella, Hypholoma, 
Psathyra, Psilocyle, Drosophila, 467, 
468 

hygrometricns, Marasmius 325 

hygrophanns, Crepidotns 593 

hygrophoroides, Lactarius 722 

hygroscopica, Amanita 387 

hymenocephala, Armillariella, 
phoras 217 

hymenocephalns, Marasmins, Collybia 
325 

hypnophitus, Pleurotas 661 

Hypnoram, Galerina, Galera 572 

hypocaryeinus, Boletus 679 

hypoglanens, Rhodophylln 619 

hypothejus, Hygrophorus 146 

hypoxanthus, Xerocomus 667 

hysginus, Lactarius 726 

hystrix, Inoeybe 529 











Hygro- 


|, Tricholoma 553 
fusens, Leneoagaricus 422 


iaganien 
janthi 





ichoratus, Lactarius 725 
icterinus, Boletopsis 674 





ieteriuus, Rhodophylins 618 

ignicolor, Lepiota 442 

ignobilis, Clitocybe, Omphalia, Myce, 
na 190 

illinita, Limacella, Lepiota, Amanitella, 
Amanita, Myxoderma 394 

illudens, Clitoeybe 181 

illudens, Xerocomus, Boletus 667 

Imaiana, Clitocybe 189 

imbricatum, Tricholoma 227 

immaculata, var., Collybia 201 
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inudum, Lyophyllum, Tricholoma 
167 

immutabilis, var., Collybia 201 

imperiale, Catathelnsma, Armillaria, 
Armillariella, Biannularia 375 

imperialis, Gymmopilus, Pholiota 561 

implexum, Lyophyllum, Collybia 166 

politus, Boletus 679 

portatus, Plenrotns 271 

impndiea, Collybia, Marasn 

impadica, Pholiota 493 

inamoenum, ‘richoloma 225 

inaurata, Amanita 386 

carnata, Galera 485, 

incerta, f., Psathyrella 467 

u, Hypholoma, 466, 467 

incertis, Rhodophyllus 619 

) Clitoeybe 187 

inclinata, Mycena 359 

inconeinna, Taoeybe 530 

inconstans, Rnssula 711 

inernstatns, Clitopilus 607 

indiens, Xerocomus 668 

indigo, Lactarins 727 

inedulis, Boletus 678 

infernalis, Polyporus 269 

inflata, Physalacria 314 

infractus, Cortinarius 551 

infamata, var., Clitoeybe 166. 

infumatam, Lyophylam 166 

infamatas, Agariens 212 

ufandibularis, Rhodophyllus 619 

fandibuliformis, Clitocybe 187 

infandibuliformis, Phyloporas, Paxi- 
Has 663 

infandibnliformis, Trogia 209 

infandibalam, Panus 271 

infusea, Amanita 38: 

ngrata, Collybia 201 

innocua, Russula 707 

inocephalns, Rhodophyllas 618 

inodermenm, Tricholoma 227 

inolens, Lyophylum, Collybia 166 

nornata, Clitocybe 186 

inquilina, Deconiea, Tubaria, Naneo- 
ria, Psilocybe, Melanotus 509 

insignis, Coprinus 459 

insignis, Cortinarius 553 
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insignis, Metraria 405 

insignis, Myeena 362 

insignis, Rassnla 705 

insulsus, Lactarius 726 

ategra, Russnla 717, 718 

integra, ssp., Rassula 718 

integrella, Delicatula, Omphalia 347 

intensior, Rassnla 716 

intermedia, Cauntharellula, 
238 

intermedia, Pholiota, Conocybe 487 

intermedia, Tricholomopsis 196 

termedius, Gymnopilus, Pholiota, Cor- 
tinarius, Pulvidula 560 

intermedius, Gyrodou, Phylloporus, 

Boletus 647 

intermedius, Polyporns 269 

intestinalis, Polyporus 269 

trusa, Conocybe, Cortinarins 485 

a, Stropharia 501 

Rhodophylius 622 

rsa, Clitoeybe 187 

ta, Fayodia, Omphalia $49 

volutas, Paxillus 631 

ivcephala, Collybia, Marasiins 200 

Rhodophyilus 619 

s, Mycena 359 

ides, Calocybe, Tricholoma 169 

ionipas, Paxillus 631 

iopus, Crinipellis 337 

irinam, Tricholoma, Rhodopaxilins 
223 

irrorata, Lepiota, Drosella, Lepiotella 
320, 446 

irrorata, Pseudohiatula, Collybia 320 








Clitocybe 

























Jacobi, Mycena 361 

Jacuticns, Suillus, Ixocomns 657 

jalapensis, Boletellus, Ceriomyces 696 

Jamaicensis, ssp., Gomphidins 636 

janthinosarx, Gymnopilas, Fulvidula 
560 

japonicus, Lampteromyces, Pleurotus, 
Armillaria 178 

javanicam, Micromphale 303 

javaniens, Tylopilas 683 

Jenniae, Nancoria, Phaeocollybia 566 

jodoformicus, Agaricus 432 
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Johnsoniana, Stropharia, Pholiota 500, 
501 

Josefi, Myeena 361 

Josserandii, Omphalina 213 





jubatas, Rhodophytlns 622 
juncens, Rhodophytas 621 











Jnncicola, Myeena 358 
Janghuhnii, Cortinarins 353 


Junghuhnii, Xeracomus, Boletus 668 
Juniperinas, Marasmiellus 360 
Juinqnillens, Boletas 679 

jurana, TInocybe 527, 531 

jurnanns, var., Polyporus 269 
Juruensis, Conocyhe, Naneoria 485 








Kaernbachii, Polyporus, Fayolus 269 
Kalehbronneri, Canthareilula, Onpha- 
a 238 

ori, Melanolenea 248 
Rhodophytlas, N 








Kalehbren 





Kameranensis, 
61x 





Karstenii, Hygrophorus 145 
a, Mycena 361 


Rauttinan 






ny, Rassnla 7 

Kauftnanii, Hygrophoras 145 

auftnanii, Inoeybe 534 

Kanttmanii, Lentinus 279 

Kauitmanii, Limacetta 394 

Kanttimanii, Ph 
367 

Kanftmanii, Stropharia 408, 500 

Kavinae, Melanolenen 248 

Kavinae, Rassula 718 

Kerssleri, Pintens 405 

Kerandi, Macrolepiota, Lepiota 417 

Krombholzii, ssp., Russula 7H 

Kuehneri, Clitoeybe 189 

Kuehneri, Mycena 359 

Kuehneri, Mycenella 291 

Kuehneriana, Myeena 363 




















laceata, Laccar 
lncera, Inoeyl 


. Clitveybe 176 
330 

Jacerata, Fayodia, Collybia 319 
lacerata, var., Collybia 349 
lachnocephata, Xerula, Collybia 
tucrenatus, Plenrotus 270 
jacrimabanda, Hypholoma, La 
466 
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ns, Agari¢ 
. Lactocolly 









|, Conoeyhe, 

|, Hemimyeena, Myes 

lactea, Russula 711 

lactescens, Lepista, Tricholom 
dopasiltas 192 

ns, Rhodophylins 618 








Jncnnosns, Boletns 693. 
Jncustris, ssp., Ruseula 7H 

laeta, Hygrocybe, Hygrophoras 154 
Jacta, Russula 719 

Jaetissin 








A, Hygroeybe, Hygrophorus 
laevigata, Lepi 
Jnevigata, Mye 
Boletinus, 





Holetus, Ixocomns 








631 
, Boletas 668 


melliragis, Paxilly 





, Clitoeyhe 189 

Langei, Hygroeybe 153 

Langei, Lepiota 441 

ngei, Mycena 360 

Langloisii, Physalacria 314 

langnidns, Marasmielius. 
300 








Marasn 








lanngin 
lappo: 


583. 
Nancorla, 





Pholiota, 
jammula 317 
Psiloholetinus, 





lariceti, 
649 


Phsllopors 





Clitneybe 188 

eye 484 
Boletns 657 
phorns, 146 





ina, C 




















josperma, Galernla 
lasiosperma, Mycenella, Mycena 
Clitoeybe, Tricholoma 187 
Lencopaxillns, ‘Tricholew 
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lateritia, Conoerbe, Agariens,Galera485 
lateriticola, Rassula 704 

luteriticala, var., Russula 704 

m, Anthracophylium, Xerotus, 
“atnira 206 

i, Agaricus 503 
latoritins, Cautharelius, Craterel 
lateritins, Cortinarius, Flamn 











1a 
lateritins, Linderomyees, Paxillus 632 
latifolia, Myeena 360 

Lanrae, Hygrophorus 146 
Lanrocerasi, Rassuta 706 

lugulinellas, Rhodophylins 616 








linus, Rhodophylins, Plearotas 616 

Leaiana, Myeena 362 

Lecomtei, Lent 

lenta, Myeena 873 

Jonta, Pholiota, Flammal: 

lenticularis, Agariens, Lepiota, Ama- 
nitella, Amanita, Limacella 894 

lenticnlosa, Clitoeybe 187 

Jentiginosa, Clitocybe 187 

Jentam, Tricholoma 242 

lenzitiformis, Tilotus 748 

nus, Boletus 669 

leoninus, Plutens 404 

lepida, Russula 71 

lepidens, Lentinns 279 

lepididiformis, Russula 711 

lepidotum, Hypholoma 466 

lepiotoides, Psalliota 432 

lwpiotoides, var., Agarions 432 

lepista, Paxillus, Rhodopaxilins 192 

lepistoides, Lencopaxillus, Tricholoma, 
Aspropaxillns 241 

Leprienri, Polyporus 269 

Leprieuri, Selizophylum 260 

leptocephala, Mycena 361 

leptocystis, Gomphidins 636 

leptohyphes, Rhodophslas 622 

leptoloma, Clitoeybe 188 

leptophyllas, Marasmielins, Myeena 302 








wo! 











leptopus, Ixocomus 658 

leptopns, ssp., Suillus 658 

Lerchei, Agaricus 394 

LeTestai, Termitomsces, Lepiota 397 

lencocephatoides, Collybia, Tricholoma 
201 
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Tricholoma 168 
\cochrous, Len 
neochrysns, Crepidotas 593 
loucomelas, Polyporus 729 
leucomodesta, Rassula 710 
lencomyosotis, Collybia 166 
lencophaeatum, Lyophyllum, Collybi 
‘Tricholoma 167 
lencophaens, Hygrophorus 146 
lencophylla, Omphalia 189 
lencopoda, Conocybe 484 
lencoxantham, var., ‘f 
Leveilleanus, Maras 
25 
is, Plenrotus, Panus, Len 
yana, Russula 711 
liberatum, Cyttarophyllum, Bolbitiux 
481 
Jiberiensis, Russula 705 
liemophor: 
lignatilis, Boletus 695 
Tiguatilis, Clitocybe 188 
is, Plenrocy hell: 
Hignens, Paxillus 631 
lignicola, Alnicola 539 
lignicola, Nancoria 519 


Jencocephalnn 

















sholoma 226, 
ius, Heliomyees 











us 271 













Plenrotus 203 











lilacea, Collybia 367 
lilacea, Lepiota 442 
lilacea, Russula 711 


Omphatia, Ompha- 
, 362 

£., Russuita 708 

lilacina, var., Lepista 193 
lilacinocinereum, Tricholoma 226 
lilacinogranntosa var., Hintula 424 
lilacnogranulosus, Lencoprinns 424 
ilacinns, Rhacophstus 739 
Jilacinus, Lactarins 724 

lilacinns, Marasmins, Collybia 326 
ilacipes, Russwla 704 

ipntianus, Chaetocalathus 342 
limacinns, Hygrophorns 146 
Timosns, Marasmins $27 

Linderi, Botellus 696 

Marasmnins 326 






















inde 





Linderi, Nerocomas 668 
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Linnacanns, Panaeolus 472 
Linnaei, Rosana 711 
Hiquiritiae,  Gymnopilus, 
Falvidala 561 
Jitoralis, Marasmins 326 
litoralis, Myeena 353 
Fitna, Omphalia 189 
livida, Russala 709 
lividus, Agariens 622, 709 
lividus, Gyrodon, Boletus, 
648 
lividus, Rhodophslins 622 
ixivia, Clitoeybe 189) 
lixivia, Melanolenca 250 
lobata, Corniola 731 
Lohwagii, Myeena 358 
longieystidia, Inoeybe 533 
longipes, Agariens, Collybia, Maras- 
mins Xernla, Myeenella, Macid 
2R9 





Flammuta, 

















Uloporas 
















wta, Mycena 357 
, Hebeloma, 


Cortinarius 





Jongispornn, var., Cystoderma 449 

Jogistriatns, Plutens 405 

Joricatam, Lyophytlam 165 

Loveiana, Volvaria 401 

Jubriea, Pholiota, Flammula 516 

lncifera, Pholiota 515 

lncifnga, Tnoeybe 530 

Incorum, Hygrophorus 146 

India, Myeena 298 

Indocivianas, Marasmins, 
326 

Luttii, Omphalia 188 

Jugnbris, Phaeveollybia, Nancoria 566 

Landellii, Rassula 719 

Inridellus, Boletus 679 

luridus, Boletus 680 

Jnridus, Lactarius 726 

luscina, Lepista, Clitoeybe, ‘Tricholo- 
ma 192 

Intea, Myeena 360 

Intea, Russula 718 

lntensis, Russula 717 














Gymnopus 
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Jnteoalbus, Co 

Inteoalealina, My 

Inteobasis, Russula 717 

Inteoflava, Amanita 385 

Inteofolins, iins, Pholiota 560 

lateolotibriliosa, Alnicola 540 

Inteolornfescens, Mycena 359 

Inteolosperma, Melanolenea, 

250 

Inteolns, Crep) Dochmiopns 594 

Inteolus, Lactariny 722 

Inteomaculosnn holoma 227 

atus, Plutens 404 

ropharia 501 

acenm, Callistosporinm, Col- 
lybia 233 

Inteoporns, Boletus, Krombholzin 683 

la 713 














ho- 
low 






















4, Russula 719 


4 








porella 372 
Le- 





prions, Hiatula, 


4, Txecomus 
Asterophora 











a 515 

idus, Agaricus 287 

\crocystidiata, Mycena 361 

weropoda, Raxsula 719 

macrorhina, Conocybe, Galera 485 

hizus, Coprinns 458 

maerorhizus, Leucoagariens, Lencoco- 

prinns 422 


Maackiae, Phol 









macrospora, Armillaria 375 
macrospora, Galerina, Galera 571 
maerosporam, Lyophyllum 167 
macrosporns, Plutens 288 
maculans, Amanita 387 
macntata, Collybia 201 
maenlata, Inoeybe 530 

maculata, Melanolenea 201 
imacnlata, Myeena 359 

maculata, Rassnla 719 

wenlatus, Gomphidins 637 
maculosa, Russula 710 
madegassensis, Phlebomycena 363 
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madidus, Rhodophylins 623 
madronicola, Myeena 358 
cum, Secotinm, ‘Thaxteromy- 





magella 
ees T42 

na, Russita 705 

ifiex, Russula 708 

nispora, Conoeybe 485 

magnisporns, Boletus 680 
agnivarins, Polyporas 269 

wagnivelaris, Amanita 387 

Magnoliae, Marasmins 325 

magnns, Pronulis 360 

Maguusianns, Lencocoprinns, Hintula, 
Lopiota 4 

Lact 

Mairei, Marasmieling, Omphalia, My- 
coun 299 

Mairei, Pholiotina, Conocybe 487 

Mairei, Russula 714 

Mairei, ssp., Russula 714 

majalis, Rhodophytis 617 

inajor, Marasmins 826 

major, var., Inoeyhe 534 

majus, Txechinns 687 

nsis, Porphyreltas, Phyllopo 









































4, Crepidotas 593 
onii, Inocybe 529 





malticola, Pholiota 500, 517 
malodorum, ‘Tricholoma 225 
Malvacearum, Phacomarasmins 577 
niaumiformis, Termitomyces 397 


Chamaeota, Annular’ 











nmillatns, Gymnopus 201 

mmosns, Rhodophylins 621 

nipniaris, Filoboletns, Favolus, Po- 
rolachia, Poromyeena 372, 743 

mappa, Amanita 387 

marasmioides, Cymatella, Craterellus 
sit 

marasmi 








les, Discoeyphella 311, $73 

mareescibilis, Psathyrella, Hypholoma, 
Drosophila 466 

Marchi, Hygroeyhe, Hygrophorns 153 

margarita, Collybia, Melanolenea 201 

margaritifer, Marasmielins, Mycena 302 


margarifti}spora, Tnoeybe 332 

margaritispora, Mycena 291 

marginata, Flammnla 381 

marginata, Galerina, Pholiota 572 

marginatum, Tricholoma, Hygrophorus 

4 

marginatus, Hygrophorns 152 

marginella, Pholiota 519 

marginellas, Hydropas, Myeena, Om- 
phalina 350 

Marine, Russula 710 

marilnauensis, Tvocybe, Naucoria 534 

maritima, Inoeybe 531 

Marthae, var., Rassula 711 

Martianoffianus, Lentinas 275 

ws, Hygrophoras 147 

Polyporus, Ceriomyees 269 

mastoidea, —Macrolepiota, Lepiota, 
Leneoeoprinus 417 


























helia, Plenrotns, 





Acanthoeystis 255 
matsutake, Tricholoma, Armillaria 227 





manra, Myeena 301 
manretaniea, ssp. Rhodocybe 609 


jcus, Marasmiellus, Ompha- 
» Mycona 298 
is, Var., Rhodopaxillns 609 









maxima, Crinipellis 337 





a 429 
MeMnrphii, Pholiota 546 

ia, Volvarielia, Volvaria 401 
egalopoda, Limacella 395 

egalopora, Asterochaete, Polyporns 
283 

megalospora, Clitocyhe 288 

-galospora, Conocybe, Galera 484 


















na 359) 

megasporas, Hygrophorns 146 

melalenea, Melanolenea, Tricholoma 
249 


melalenens, Polyporus 729 

melanoloma, Leacocoprinns, 
424 

melonomphax, Gerronema 745 

melanopbyliam, Panus 206 


Hiatula, 
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imelanopns, Polyporns 269 
auelaxperma, Stropharia 501 
leagris, Leneoagariens 422 
meleagris, Psalliota 432 
melinoides, Alnicola, 
mellea, Armillariela 216 








ja 40. 








melleiceps, Nancoria, Galerula 
melleipes, Naneoria, Cortinarius 
melliolens, Russnla 711, 714 
Melzeri, Russnla 717 
Melzeriana, va 















meratioiles, Gy 
tinellny 617, 732 

sphacum, Hebeloma 538 
oeybe 484 
sospora, Rnssula 719 
mesospora, Xeromphalin 
metachroa, Clitocybe 189 
metalis, Rhodophylius 621 
metapodins, Hygrophoras 1 
361 


on, Dacdalea, Bole- 


1 
mexospora, Co 
f 














368 








eta 
mnetulispor 
ana, Clitoey! 
ssinla 715 








me: 






nay Re 


ants, Sinithiomyees, Lene 
Amanita, Venerarins 447 
ens, Coprinns 460 
lowskoensis, 
Plenrotas 258 
michiganensis, Psathyrella 470 
abrelia, Entoloma, Col 
lybin, Gymnopns 230 
micropholis, Lepiota 442 
microPhiza,  Psathyrella, 
Drosophila 469 
microspora, Armillariella, Hygrophorns 
216 
jerospora, Hebel 
















Panus, 


Lentin 








inieroearpa, 











Psathyra, 


na 380 
iicrospora, Lepiota 441 
microspora, Omphalia 188 
microspora, Russula 714 











mierosporus, Gymnopilus, Fat 





militaris, Myeena 362 
mimiea, Inoesbe 530 
miniata, Iygroey 





be, Hygrophorus 152 
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iniatoolivacens, Boletus 679) 
ais, Paxillus 271, 696 
matella 311 
nimms, Plenropns 606 

nor, Cantharellas 730 
ypilas, 682 












ais, Tubaria 588 
minntellam, Hypholoma 467 
minntiss elloseypha, Cxphella 





8, Marasmins 
minntala, Crinipellis 387 
Hygrophorns 154 





atula, Russula 711 
var., Russnla 711 








nutulns, Phacomarasmin 
ntiy, Rhodophylins 616 








Hix 837 
rabilis, Galeromyeena 733 

ix, Melanolenea, Tricholoma 249 
sera, Colly! 
serum, Ty 
tis, Panel 
xt, Flammnla 
inixtilis, Inoesbe 534 
mniophila, Gaterina, Galer 
modesta, Russnla 710 
modestas, Boletns 683 
mollis, Crepidotns 594 
mollis, Rassula 718 

sis, Polyporus, Favolus 269 
Hum, Lencoeo- 


























moln 

molybdites, Chloroph 
prinus, Lepiota 415 

mongolicam, Tricholoma 223, 583 

mongoliens, Nemecomyces 583 

Montagnei, Caripia, Hypolyssus 730 

Montagne’, Trogia 209 

montana, Melanolewea 250 

cola, Clitoesbe 188 

monticola, Mycena 359 

monticnlosa, Amanita 388 
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w 
morbif 


ntosns, Strobilomyces 692 

-A, Clitoeybe 188 

Morgani, Lepi 

Morgani, Ru 

Morganii, Polyporus 269 

Morrisii, Boletus 679 

mnueida, Oudemansiclla, Agariens, Ar- 
millaria, Collybia, Le Mnei- 
dnla'288 

Mucor, Mycena $57 

mucronata, Inoesbe 531 

multiceps, Clitoeybe 165 

Maral 
























multiplex, Pol, 

mundula, Rhodoeybe, 
609 

mandulis, Rhodopasillus 609 

ralis, Omphalia 735 

muticata, Pholiota 577 

muricellospora, Galerina, Galernla 572 

wnrina, Mycena 361 

mnrinacea, Russnla 704 

Marraii, Rhodophytins 621 

Murrilliana, Amanita 385 

Murrilliana, Collybia 201 

Marrilliannm, ‘Tricholoma 227 

Murrillii, Rnssula 717 

musaecola, Cyphella 729 

wusiecola, Melanotns, Crepidotus 511 

m a, An ita 386 

mascoides, Cantharellus 237 

mustelina, Photiota 581 

mustelina, Russula 707, 

musteus, Lactarins 726 

mustialiensis, Plenrotns 255 

lis, Amanita 388 

mutabilis, Boletus 679 

mntabilis, Knehneromyces, *Pholiota 
519 

matabilis, Rassnla 706 

mutans, var., Suillas 658 

mutilus, Agariens, Plenrotns £13, 606 

mtilus, var., Plenrotus 213 

myceliosns, Prunnlus 32 

mycenoides, Filoboletus 372 

Galerina, Pholiota, Galera 





Rhodopasitlas 































sea 




















dex to the Species) si 


myeenoides, Polyporns 372 
mycenopsis, Galerina, Galera, Nancoria 





myosotis, Pholiota, Naneoria, Flammn- 





myosnra, Baeospora, Collybia, Myeena 
367 

mgriadophylla, 
307 


Baeospora, Collybia, 


a, Poromyeena, Omphatia 









nameko, Pholiota 514 

, Amanita 388 

, Galerina, Nancoria 
, Hygrophoropsis 629 
nanns, Boletns 679 











Nancoria, Calocyh 
Russula 719 
osodnieis, Leneopaxillns, 
Plenrotus 242 





Clito- 








neeans, Us 
necator, Lactarins, Agari 
ce 
neglecta, Russula 718 
nemorens, Hygrophorns 145 
neoantipus, Conoesbe, Galerula 484 
is, var., Conoeybe 484 
nepalensis, Lentinns 275 : 
nephrodes, Crepidotns 598 
aensis, Lentinas 2 
dorosns, Rhodophstius 617 
dulans, Phyllotopsis, Plenrotus, Cre~ 
pidotns, Panus, Clandopas 264 
Jnliformis, Chaetocalathus 341 
nigra, Hohenbuehelia, Agariens, Ple 
rotus, Resnpinatas 256 
nigrellus, Boletus, Porphyretlus 683 
nigrescens, Collybia 350 
nigrescens, Hygrocyhe, Hygrapherus 





1s, Lactar 











neoanti 






























sre 






nigrescens, Lee |, Boletus 685, 686 

» Melanomphalia 640 

higreseentipes, Rassula 705 

nigricans, Cortinarius, Hygroeybe 553 

nigricans, Gomphidias 637 

Myeena 361 

Rassula 704 

nigricans, Strobilomyees 692 

nigricans, Tylopilus, Boletus 683 

nigripes, Marasmiellas, Marasmins 300 + 

nigrita, Authracophyllom, Xerotus 206 

nigritus, Aguriens, Collybia 350 

nigrolineatas, Pluteas 404 

nigromarginatam, ‘Tricholoma 227 

nigropapillatas, Rhodophyllus 618 

opanctata, Armillariella, Clitoeybe 

6 

nigroviolascens, Lactarius 723 

nimbatus, Rhodopaxiltus 192 

nitellina, Rhodveyhe, Collybia, Rhodo- 
paxillus 609 

nitida, Hygroeybe, Hygrophoras 154 

nitida, Ragsila 719 

nitidns, Rhodophylius 623 

nitrata, Hygroeybe 15 

nivalis, Amanita 386 

niveicolor, Camarophyllus, Clitocybe, 
Hygrophorus 148 

niveipes, Mycena 361 

niveipes, Tricholoma 

niveum, ssp. Cerion 

nivens, Camarophyt 

nivens, Coprinns 460 

nivens, ssp., Boletns 686 

obilis, Armillaria 375 

nobilis, Bolbitins 489 

nndulosa, Mycena 291 

i-tangere, Psathyrelta, 
Psathyra 469 

noveboracensis, Rhodoeybe, Clitopilas 
609 

nubigenum, Secotinm 742 

huciolens, Rhodocybe, Melanolenca 
609 

nuda, Lepista, Tricholoma, Rhodopa- 
xillus 193 

nudas, Knehueromyces 519 

nummularius, Marasmius 326 
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nummularius, Polyporas 269 
nyssicola, Crepidotus 593 


obbata, Cantharellula, Clitocybe 239 
obesus, Plenropus 606 

obleetabilis, Inoeybe 534 

oblita, Limacella 394 

obnubilus, Lactarins 724 

obolus, Polyporns 372 

obrussea, Hygrocybe 153 

obscura, Invcybe 531 

obscura, var., Russula 705 

obseuratas, Lactarius 724 

obscuratns, var., Agaricus 432 
obseurecoccinens, Boletellus, Boletus 









| Clitoeyhe 188 
Rassula 706 

obtusus, Cortinarius 553 
occidentale var., Cystoderma 448 
occidentalis, Hygrophoruy 146 
occidentalis, na 359 
identalis, Russula 705 
occidental: Russula 705 
ochrace: 738 
aceorosens, Boletinus 
ra, Inoeyhe 533 
hurescens, Lepiota 442 




















‘ochracens, Gomphidins 636 
vchrochlora, FI la BT 






ochrolencoides, 710 

ochroparparea, Lacearia 176 

oeracea, var., Conoeybe 485 

oereata, Amanita 387 

as, Hydropus, Clitoeybe 

oculas, Fayodia, Omphalia 349 

odora, Clitoeybe 186 

odorata, Amanita 389 

odlorats, Lepiota, Coolia 233. 

odorativus, Agaricus 264 

odoratus, Cantharellus, 
729 

odorifera, Mycena 362 

odorum, ‘Tricholoma 225 

ohiensis, Favolus 269 

ohiensis, Laccaria, Clitocybe 176 

Oleae, Marasmins 325 














Craterellus 
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élearins, Omphalotus, Pleurotns, Cli- 
tocybe 181 

Olesonii, Metanolenea, 192 

olidus, Marasmiellus, Mycena 802 

oligophylla, Baeospora 438 

oligophylia, Psendobaeospora 438 

olivacea, Cuphocybe, 749 

‘acea, Ramicola 584 

olivacea, Russula 717, 718 

olivaceoalbus, Hygrophorus 146 

olivaceoalealina, Mycena 360 

olivaceobrunnea, Mycena 360 














olivaceobrannens, Boletus 678 

olivaceomamillatns, Leucoagariens, Le- 
piota 422 

olivaceonitens, Hygrophorus, Lima- 





um 146 
olivacenm, vars, 
phorus 224 
olivacens, Leucoagarieus, Lepiota 422 
olivaesporus, Agariens, Chlorosperma 

436 
olivaria, Omphalina, Agariens, Ompha- 

Jia, Omphalopsis 212 
olivascens, Calocybe 169 
olivascens, Cortinarius 552 
olivascens, Russula 718 
olivascens, var, Russnli 
oliveisporus, Boletus 679 
olivetorum, Marasmins 325 
olivenm, ‘Tricholoma 223 
olorina, Clitocybe 188 
olorinus, Rhodophylins 620 
olympiana, Inocybe 534 
olympiana, Psathyrella 468 
ombrophila, Pholiota 493 
omphaliformis, Clitotopilus 606 
omphalodes, Lentinelius, Lentinns 244 
onychina, Calocybe, Tricholoma 169 
opacus, Marasmiellas, Marasmins 300 
‘operculatus, Panus, Tectella 263 
opimam, Inoloma 547 
Opuntiae, Pleurotus 270 
orcelloides, Clitopilas 606 
orcellus, Clitopilus 606 
‘oreades, Marasmins 326 
oreades, Melanolenca 241 
‘oreades. Omphalina 212 





icholoma, Hygro- 








m1 








sia 








oregonensis, Cantharellula, Clitocybe 
239 
oregonensis, Gomphidins 637 
oregauensis, Gymmopilus 562 
oregonensis, Myeena 302 
i , Tricholoma 249 





oreina, Rustala 712 
Xeromphal 





iana, Omphalia 


369 


ntalis, Melanoleuca, Collybia 250 

orinocensis, Physalacria 314 

orirubens, Tricholoma 227 

nata, Tricholomopsis, Plenrotns 196 

jeeps, Russula 709 

‘ornatipes, Boletus 675 

osmundicola, Mycena 337 

ostreatas, Pleurotns 270 

ovatoeystis, Inoeybe 533 

ovina, Hygroeybe, Hygrophorus, Ca- 
marophyllus 152 

ovoidea, Amanita 387 

oxydabile, Leceinum, Krombholzia 486 

oxydabilis, Boletinus 653 

ozes, Lyophsllam 166 











ornat 

















yereas, Inoeybe 534 

ihyderma, Mycena 337 

pachyphytla, Clitoeybe 175 

pachytrichns, Chaetocalathus 341 

pacificus, Hygrophoras 146 

paedida, Melanolenea, ‘Trie 

pallens, Rhodopyhiins 620 

pallescens, Boletus 678 

pallescens, Strobilomyces, 
695 

pallescens, Russula 706 

pallescens, ssp., Boletus 678 

pallida, Lepiota 442 

pallida, f., Russula 708 

pallidealutacens, Lentinellus 245, 

pallidospora, Tubaria 588 

pallidns, Boletns 678 

pallidus, Lactarins 726 

Palmarnm, Callistosporinm, Gymnopns 
233 

palmarnm, Crepidotus 594 

painatus, Rhodotus, Crepidotus, Gym- 
nopilus, Plenrotas, Gyrophila 399 





Joma 249 





Holetellus 
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palmigola, Gynmopilus 562 

palmigena, Deconica, Psilocybe 509 

palmalaris, Crepidotus 593 

paludicola, Galeria, Galerula 572 

paladicola, Prunulus 362 

paladinella, Inoeybe 534 

paludosa, Galerina, Galera, Tubaria 
371 

paladosa, Russula 717 

paludosus, Hygrophorns 146 

paludosus, Rhodophytlus 621 

palambina, Russula 709 

paluster, Boletinis 

palnstre, Lyophyllum, Mycena 166 

palustris, Rassula 716 

pampeanus, Gymmopilns, Flan 

panavoliformis, Lepista 192 

panavolum, ‘Tricholoma, Lepista, Rho- 
dopaxillus 192 

panaeolus, Agaricus 192 

panavoluy, ‘Tricholoma 192 

Pandani, Lactarins, 721 

pandanicola, Marasmins 300 

pantherina, Amanita 386 

pantolenens, Plenrotus 270 

panuoides, Paxillus 631 

« papilionacea », Copelandia 473 

papilionacens, Agaricus 473 

papilionacens, Panacolus 472 

papyracea, Hymenogloea, Craterellus, 
Libellus 843 

paraboliea, Mycena 359, 360, 361 

paraboliciformis, Mycena 359 

paradoxa, Clitocybe 242 

paradoxa, Galeropsis 733 

paradoxa, Rimbachia 740 

paradoxiim, Cystoderma 449 

paradoxus, Lactarius 727 

paradoxus, Paxillus 665 

paradoxns, Stylob: 

parasitica, Axterophora 171 

parasitica, Nyetalis 171 

parasiticus, Xerocomus, Boletns 668 

parazurea, Russula 709 

pareivolvata, Amanita, Amanitopsis 386 

pardinum, ‘Tricholoma 226 

pardinus, Rhodophylus 619 

parilis, Clitoeybe 609 














ala 361 






































parkensis, Rhodophyllus 616 
parthenopeius, Plenrotus 270 
parvannulata, Lepiota 443 
parvula, Hygrocybe 152 
parvulus, Crepidotns 3! 
parynlus, Gynmopilus 562 
parvus, Boletas 679 
pascua, Nolanea 620 
pasenense, Hebeloma 538 
paseuus, Rhodophylins 621 
Passeckerianus, Clitopilus, Pleuroti 
Pleurotellus, Octojuga 607 
patellaris, Tectella, Pauus 263 
Patouillardii, Bol 
Patonillardii, Cr 
Patouillardii, Inveybe 527, 531 
Patonillardii, Russula 710 
paupertina, Armillariella, Hygropho- 
rus 216 

paxilloides, Crepidotus 594 
Peckiana, Amanita 387 
Peckiauns, Rhodophy as 618 
Peckii, Boletus 67% 
Peckii, Lactarias, Lactaria 724 
Peckii, Hygrophorus 154 
Peckii, Rassula 711 
pectinata, Mycena 361 
peetinata, Russita 706 
pectinatoides, Russula 706 
pedindes, Agrocybe 192 

ilia, Agariens, Chitonia, Clarkeinda 






































ua, Myeona 363 

is, Gyumopilus 561 

Pelletieri, Phylloporus, Clitocybe, Pa- 
xillus 665 

pellicalosa, Mycena 362 











f., Russula 708 

penarius, Hygrophorus 145 

pendulus, Porodiscalns, Peziza 283 

peuetrans, Gymopilus, Flammala 562 

pennata, Psathyrella 469 

pennsylvanicus, Polyporus 269 

Pequi Chitonia, Clarkeinda, Agari- 
ens 431 

peralbidns, Tylopilus, Boletus 683 

peralbum, Tricholoma 226 
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perbrevis, Inoeybe 529 

perforaus, Micromphale, Marasmins, 
Heliomyees 305 

periglypta, Russula 706 

perlata, Inoeybe 530 

permista, Mycena 339 

pernanas, Boletus 679 

perniciosa, Crinipellis 824, 337 

pernivos, Inocybe, Entolo 

peronata, Collybia, Marasm 

peronata, Pholiotina, Ci 

ABT 

perplexa, Ruysula 71 

perplexnin, Hy 

perpnsilluy, Crepidotus, Agariens, Plen- 
rots, Calathinns 600 

perpusillay, Cr 

porrarus, Ag 

persicolor, Caloeybe, 1 

persistons, Hygrophorns, Hygro 

porsobria, Ruysula 707 

personata, Lepista, ‘Tricholoma, Rho- 
dopasitins 193 

Persoonii, Linacella 3 

pessundatam, Tricholoma 228 

petaloides, Hohenbuehetia, Plo 
Acanthoeystis, Geopetalnn 2 

pepe drain 

isn, Tnoeyhe, Hebeloma 532, 533 

Petrakii, Hebele 

Peyerimhontii, My 

pezizoidea, Arrhenia 

pezizoidea, Favolaseh 

phaea, Nancoria 540 

Phaeocephalus, Pu 
tus 675 

phaeophyllus, Marasmiellus, Mycena 
302 

Phaeopodia, Melanolenea 250 

phalligera, Hohenbuehelia, 
235 

phalloides, Amanita 387 

Phellodendri, Plenrotus, Tectella 270 

philippinensis, Daedalea, Diacantho- 
des 646, 732 

Phillipsii, Crepidotns 521 

philonotis, Omphalina 212 

phleboides, Rhodophylius 618 








334 
is 201 











peronatus, Agar 








9 337 

















ts, 















boletus, Bole- 


Agaricus 











S15 





nopilus 562 
phosphorea, Flammula 181 
phylophila, Clitoeybe 188 
physaloides, Deconiea, Psilocybe 509 
Piceae, Crinipellis 337 

ceicola, Mycena 359 

ceus, Agariens 308 

ipes, Polyporus 269 

reus, Gyimnopilos, Flammala, Ful- 

















1 
, Boletelins, Suillellas 696 
tus, Boletinns, 65 
Pierrhngnesii, Boletus 659 

1s, Marasmiellus, Omphalia 








pilosella, Conoeybe 484 
pinetoram, Myeena 360 

Pini, ssp., Pxeudobiatula 320 
-cariuee, asp., Boletus 678 

la, Collybia, Melanolenea 201 













i, Lactarius 723, 

piperatus, Snillns 659 

piriodora, Ineeybe 531 

pisciodora, Nokinea 308 

pithyophila, Clitocybe 188 

placidas, Rhodophytlus 619 

placidas, Suillus, Boletus, Ixocomus 
658 

placita, Rassula 716 

planiceps, Melanolenca, Tricholoma 250 

taginiformis, Galeropsis 733 

platensis, Agariens (Lepiota) 417 


























platensis, Inocybe 749 
platensis, Oudemansia, Ondemansiella 
288 


is, Phylloporus 685 
sstis, Marasmius, Myxocollybia 





platyphylla, ‘Tricholomopsis, Collybia 
196 

platyphslium, Tricholoma 225 

platypus, Rhodophyllas 617 

plantus, Pinteus 401 

plebejus, Rhodophyllus 622 

plectophsHus, Marasmius, Collybia 200 

pleopodins, Rhodophstlus 620 
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pleurotelloides, Clitopilus, Octojuga 
606, 607 

plicatella, Galerella, Agaricus, Galera, 
Galerula, Conoeybe 486 

plicatilis, Copriuus 460 

plicatilis, var., Crepidotus 593 

plicatulus, Marasmins, 326 

plicoss, Myeena 359 

plorany, Suillus, Boletus, Ixoconms 658 

plumbex, Myeena 361 

plumbeitineta, Conveybe 484 

plumbeoviolacens, Tytopilus 682 

plumbens, Lactariny 727 

Plumieri, Maraynins, Heliomyees 326 

plumutosa, Volvarielia, Volyaria 401 

plutens, Agaricus 403 

pocillator, Agariens 432 

poderes, Agaricus, Chitonia, Clarkein- 
da, Chitoniella 413 

poliolenea, Melanoleuea 249 

poliolonea, var., Melanoleuca 239 

politus, Rhodophyltus. 617 

polyadelpha, Myeena, On 
catnla, Marasming 358 

polychroa, Pholiota, Flammula 517 

polyehroma, Rassnla 718 

polychrous, Paxillus 631 

polyeystis, Russula 708 

polygramma, Myeena 361 

polyphylla, Russula 708 

polyporas, Polyporus 269 

polypyramis, Strobilomsees 692 

Polytrichi, Naematoloma, Hypholoma 
504 

polytrichoides, Cyttarophyllum, Seco- 
tium, Galeropsis 481 

pometi, Plearotus 270 

ponderatus, Hygrophoras 145 

ponderosum, Cystoderma 448 

ponderosum, Tricholoma, Armillaria 
227 

po , Rhodocybe, Clitopilus 609 

populinum, Tricholoma 228 

Porninsis, Lactarius 726 

porosns, Paxillus, Boletinus 647 

porphyria, Amanita 387 

porphyrius, Boletellus, Strobilomyces 
695 
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porphyrophaeus, Rhodophyllas 622 

porphyrophylinm, Tricholoma 223 

porphsrosporam, Hebeloma 53: 

porphyrosporus, Loletus, Porphyrellus 
693 

porrea, Collybia, M 

porrigens, Plearocybella, P 











us 201 
nrotis 203 








portegna, Hohenbuehelia, Plearotus 256 
8, Pleurotas 256 

ua TAB. 

6 





Porpol 
‘Tricholoma 2 











posterula, Inoeybe 530 

Postiana, Rossula 718 

Postii, Omphalina, Omp! 

Poujolii, lwocybe 530 

praccox, Agrocybe 492 

praecox, Melanolenca 250 

praecox, Mycena 361 

praecox, Nancoria 519 

praccox, Pholiota 490 

praefarinacea, Inveybe, 

pracfloceosus; Gymnop' 

praegraveolens, Amanita, Lepiota 888 

praclatifolins, Crepidotus 593 

praclonga, Mycena 361 

praemagua, Lepista, Melanolenea, ‘Tri- 
choloma 192 

praemultifolia, Plenrocollybia, Gymno- 
pus 231 

practervisa, Tuoeybe 531 

pracumbonata, Russula 711 
raevillosa, Inoeybe, Lepista 534 

praezonata, Lactaria 724 

prasiosmus, Marasmius 325 

pratensis, Camarophyllus, Hygropho- 
rus 148 

praticola, Clitocybe 148 

princes, Asterochaete, Favolus 283 

procera, Macrolepiota, Lepiota, Lenco- 
coprinus 417 

projectellus, Agaricus 432 

projectellus, Boletellus, Ceriomyces, 
Boletus 695 

proletarius, Rhodophslins 621 

promethens, Plearotus 271 

prona, Psathyrella, Copriuarius 469 

proteus, Melanotus, Clandopus 511 
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proxima, var., Laeearia 176 
proximus, Gyrodon 647 
proximas, Hygrophorns 145 
proximus, Le 
prainatas, Xerocomus 679 
prainosa, Tnocybe 530 
pruinosula, Hohenbuehelia, Calathinus 
206 
pranuloides, Rhodophylins 
pranulus, Clitopilius, Paxillus, Hex: 
juga, Rhodosporas, Plenropus, Paxil- 
lopsis 606 
psammicola, Lactarins 726 
psamaicola, Mycena 359 
psammopodum, ‘Tricholoma 227 
pseudoacerbum, ‘Tricholoma, Leneopa- 
xillus 241, 242 
pseudoamarescens, Alnicola 540 
pseudoasterospora, Inoeybe 533 
pseudoboletinus, Xerocomus, Ceriomy 
ces 667 
psendocamerina, Galeriva 572 
psendoclavicularis, Mycena 360 
psendoclusilis, Collybia 301 
psendoconica, Hygrocybe 153 
pseudoconidiophorns, Marasmiellus, 
Hemimycena 300 
psondoconspersa, Tabaria 588 
psendocorticola, Mycena 358 
pseudoerispulns, Marasmic! 
na, Hemimycena 298 
pseudodelica, Russula 704 
psendodeliciosus, Laetai 
pseudoemetica, Rassala 719 
pseudoexcentricus, Rhodophyllus 617 
pseudofascicularis, Pholiota 516 
pseudofelina, Lepiota 442 
psendoflammula, ‘Tricholoma 169 
pscudogalerienlata, Mycona 361 
psendogracilis, Marasmietias, Myce 
Hemimyeena 299 
psendohelveola, Lepiota 443 
psendohiulea, Inoeybe 534 
Psendoinelinata, Mycena 359 
Pseudointegra, Russula 718 
Pseudolactens, Murasmiellus, Myeena 
298 
Pseudolepida, Rassula 712 











inns 279 






































siz 


pseuidomeltiolens, var., Russula 711 

psendomixtilis, Inocybe 534 

pseudoobbata, Clitocybe 189 

pseudopelianthina, Mycona 363 

psendopura, Poromyceua, Mycena 365 

psendoscaber, Porphyrellus, Boletus, 
686, 693 

pseudosordidum, Tricholoma 223 

psendostipitaria, Crinipellis 336 

pseudoviolacea, Russula 714 

psendoviridella, var., Russula 708 

psendovolemus, Lactarins 722 

pseudovolvulata, Lepiota, Micropsal- 
iota 443 

pseudovulgaris, Mycena 361 

Psilocsbe, Callistosporium 233 

psittacina, Hygrocybe, Hygrophorus 
134 

psittacinus, Rhodophylius 618 

Paychotriae, Melanotus, Crepidotus 511 

pterosporus, Strobilomyces 692 

pterigena, Mycena 338 

puberala, Pleurofl 
521 

pubescens, Amanita 387 

pubescens, Crepidotus 594 

pubescens, Mycena 320 

pubescens, ssp., Lactarius 726 

Pubescentipes, Volvariella, Volvaria, 
Volvariopsis 401 

pabifolium, Tricholoma 248 

pidens, Agariens 289 

pudens, Gymnopus 289 

pudens, Xerula 289 

Hygrophoras 146 

., Russula 714 

Clitocybe 249 

puellula, Russula 714 

Puiggarii, Agrocybe, Pholiota 492 

Puiggarii, Armillariella, Armillaria 
216 

Paiggarii, Favolaschia 732 

Paiggarii, Russala 703 

pulchella, Rassula 716 

palchellus, Marasmiellas, Clitoeybe, 
Lacearia 299 

palcherrima, Hygrocyhe 152 

palcherrima, Russula 719 

















la, Cropidotus 
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pulcherrimus, Leucopaxillas, Clitoeybe 
242 

pulchra, Galera 486 

pulchra, Russula 711 

pulehrifolius, Gymnopilus, Flammula 
561 

pulllata, Mycena 361 

pulmonarius, Pleurotus 270 

pulveraceum, Cystoderma, Lepiota 449 

pulveralenta, Amanita 389 

pulveralenta, Cymatella, 
3uL 

pulverulenta, Russula 706 

pulveratentus, Boletus 679 

pamila, Laccaria 176 

punctata, Russula 717 

punetatulus, Rhodophyllus 616 

punetatus, Cortinarius 552 

panetifolins, Gymnopilns, Cortinarius, 
Flammula 561 

panetiformis, Cyphella 313 

punetipes, Russula 706 

punetipes, Suillus, Boletus 658 

pungens, Russula 718 

punivea, Hygrocybe, Hygrophorus 153 

pura, Mycena 363 

purgatorii, Lactarius 722 

purpurascens, Glococantharellus. 733 

parpurascens, Hygrophorus 145 

purpurascens, Rassula 714 

purpuratas, Agaricus 561 

purpuratas, Gymnopilus 561 

purpnreofasea, Mycena 360 

purpureonigra, Russula 704 

purpurens, Gyrodon, Favolus, Boleti- 
nellus 648 

purpurens, Marasmiellus 300 

parpurinns, Gyroporus 644 

pusilla, Mycena 359 

pusilla, Russula 712 

pusilla, Volvariella, Volvaria 401 

pusillimas, Clitopilus, Omphalia 706 

pusillissima, Mycena 353 

pasillum, Hebeloma 538 

pasillus, Dictyopanus, Gloeoporus, Po- 
lyporns 257 

pusillus, Hygrophoras 145 

pasillus, Lactarins 724 
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pusillus, Pleurotus 607 

pustulatus, Hygrophorus 147 

pustulosa, Favolaschia 723 

pustalosa, Schinzinia 427 

putaminum, Agrocybe, Naucoria 493 

jum, Lyophyllum, Tricholoma 166 

patilla, Collybia, Marasmins 201 

patrigenus, Crepidotus 593 

Pattemansii, Pleurotus, Acanthocystis 
256 

pygmaca, Psathyrella, Drosophila 467 

Pygmaeoaffinis, Pholiotina, Galera, Co- 
nocybe 487 

pygmaeus, Phaeomarasmins, Naucoria 
317 

pyramidatus, Lentinus 275 

pyrenaea, Lepiota 451 

pyrogalus, Lactarius 725 

pyrrhus, Pyrrhoglossum, Agaricus 568 

pythia, var., Mycena 298 








Queletii, Boletus 679 
Queletii, Hygrophorus 146 

Queletii, Rhodophylius 619 

Queletii, Russula 715 

quereetoram, var., Russula 711 
quercina, Daedalea 732 
Quereus-llicis, Mycena 358 

quieta, Hygrocybe, Hygrophorus 152 
quietns, Lactarius 725 
quinaultensis, Mycena 362 
quisquiliaris, Mycena 360 

quitensis, Crepidotus 593 











racemosa, Collybia 202 

rachodes, Macrolepiota, Lepiota, Leu- 
cocoprinus 417 

radians, Coprinus 460 

!a, Mapea 736 

radiatum, Sehizophyllum 260 

radiatus, Rhodophyllus 617 

radicans, Boletus 678 

radicans, Russula 702 

radicata, Oudemansiella, Agaricus, Col- 
lybia, Mucidula 288 

radieata, Phaeocollybia, Naucoria 567 

radicata, Tricholomopsis, Tricholoma 
196 
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radicatella, Mycena 360 

radicatus, Agariens 289 

radicatus, Polyporns 269 

radicosum, Hebetoma, Pho! 
eyhe 538 

radicosam, Naematoloma, Hypholoma 
50r 

radicosus, Cautharellus 282 

ramealis, Marasmiellus, 
300 

ramentaceam, Tricholoma 226 

rancidaum, Lyophylum, Collybia 166 

Raoultii, Russula 707 

Raoultii, var., Russula 707 

Rappii, Clitocybe 242 

Rappii, var., Leneopaxillus 242 

rasilis, Melanoleuea 249 

Ravenelii, Palveroboletus, Boletus 674 

Reai, Hygrocybe, Hygrophoras 154 

Reai, Melanolenca 250 

recurvatus, Camarophylins, Hygropho- 
ry 148 

reeutita, Amanita 385 

reducta, Naueoria 543 

Lis, sap. Amanita 386 

regius, Boletus 678 

regnlaris, Clitoeybe 188 

relicina, Inoeybe 

Renati, Myeen 

renidens, Cortinarius 553 

nis, Hexagona 269 

reniformis, Iohenbuehelia, Agari 








a, Myxo- 


Marasmins 























reni 








reniformis, Paxillus, Crepidotus 594 
Rennyi, Inoeybe 532 
repraesentanens, Lactarius 726 
resimns, Lactarius 726 

resplendens, Tricholoma 737 
reticnlatus, Bolbitins 490 

vetigera, Agrocybe, Nancoria 493 
rotipes, Palveroboletus, Boletus 674 
retirngis, Panaeolus 472 

retispora, var., Rassula 711 

sporus, Boletellus, Boletus 695 
abarberinus, Marasmius, 370 
Rhavodium, Resupinatns, Agariens 253 
rhaehorhiza, Myeena 360 
rheicolor, Collybia 370 











sto 





rhipidinm, Polyporus, Favolus, Gloeo- 
porus, Dictyopanns 257 

rhipidium, var., Dietyopanus 257 

thizophora, Clitocsbe 187 

Rhoadsiae, Tylopilus 682 

Rhoadsii, Amanita 389 

rhodanthes, Rhodophsllus 620 

rhodellns, Rhodophyllus 618 

rhodoconius, var., Tylopilns 688 

rhodocylix, Rhodophyllns 616 

Rhododendri, Marasmius 327 

thodoleneus, Lencopaxillus, Clitocybe 
242 

rhodophyllum, Tricboloma 225 

rhodopoda, Russula 715 

rhodopolius, Rhodophyllus 617 

thodorhiza, Lepiota 443 

rhodoxanthus, Boletus 680 

rhodoxanthus, Phylloporus, Gomphi- 
dius, Flammola, Paxillus 665 

rhodurus, Rhodophylins 618 

thombispora, Deconica, Psilocybe 509 

thombispora, Stropharia 509 

nbosporum, Cystoderma, Lepiota 
448 

Rickeniana, Conocybe 4¥4 

Rickenii, Galera 485 

ickenii, Lepiota 192 

Rickenii, Leptotus 735 

, Marasmiellus, Mycena 298 

ssp., Hygrophorns 153 

Ricki, Plearotus 270 

igidulns, Lentinus 275 

rigidns, Cortina 

mosellus, Lactarius 724 

mulincola, Nancoria 577 

rimulosa, Sehulzeria 444 

ringeus, Panellus, Lentinas 258 

Riofrioi, Sterenm, Hymenogloea 343 

rivalosa, Clitoeybe 188 

roanokensis, Amanita 389 

Roberti, Plntens 404 

\soniae, Clitoeybe 188 

, Russula 715, 

robusta, Amanita 385 

robusta, Russnla 704 

robustam, Tricholoma 227 













































820 


Romagnesianus, Coprinus 459 

Romagnesii, Tricholoma 226 

Romellianus, Plearotus 607 

Romellii, Russnla 718 

Rompelii, Gyrodon, Phylloporas 647 

rorida, Mycena 362 

rosacea, Russala 715 

rosea, Russula 711 

ialbus, Gyroporus 644 

roseiavellanes, Rhodocybe, Pleuropus 
609 

roseibrunnea, Melauolenca 242 

roseibrunneus, Hygrophorus 146 

roseiceps, Hygrocybe 134 * 

roseicremea, Limacella 394 

roseipallens, Prunulus 302 

ro 

roseipes, Ru 

rosella, Mycena 359 

roseocandida, Myeena 301 

roseola, Limacella 394 

roseola, var., Lacearia 176 

roseolamellata, fa., Cantharellula 237 

roseozonatus, Lactarius 726 

roseozonatns, var., Lactarius 726 

yoseus, Crepidotus 593 

roseus, Gomphidins 637 

rostratus, Kuehneromyces 519 

rotalis, Marasmius 

rotalis, var., Marasmius 325 

rotula, Marasinius $27 

rotula, Rhodophyllus 622 

rotundifoliae, ssp., Ceriomyces 686 

Roxanae, Xerocomus, Boletus 669 

Roystoniae, Psathyrella, Gymnochilu: 
Hypholoma 470 

rubella, Lepiota 443 

rubellus, Boletus 679 

rubens, Rassula 704 

rubens, Venenarins 388 

raber, Agaricus 718 

ruber, Suillus 658 

rubescens, Amanita 388 

rubescens, Boletus 648 

rubescens, Russula 705 

rubescens, Weinzettlia 583 

rubescens, var., Limacella $04 

rubeus, Boletas 679 





ro: 
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rabieunda, Russula 715 

Crinipellis 387 

peliis 337 

rabiginosa, Galerina, Galera 572 

Fubiginosa, var., Galerina 572 

rabinellus, Suillus, Boletus 659 

rubinns, Suillus, Boletus 659 

rubra, Calocybe 169 

rubra, Favolaschia 732 

rubra, Russula 718 

rubra, var., Rassila 711 

rubriceps, Macrometrula, Agaric 

463 

rubriceps, Russula 705 

rabriciteinus, Boletus 679 

rubripes, ssp., Russnla 714 

rubripruinosus, Boletus 

rubroflavus, Marasmius 326 

rubroflavus, var., Marasmius 326 

rubromarginata, Mycena 360 

rubropauetam, Leceinum, Boletus 685 

rubropunetus, Hygrophorus 145 

rabrosquamosus, Leucoagariens, Lepio- 
ta 422 

rabrotineta, Myeens 361 

rubrotineta, Russula 717 

rubrotinetus, Leucoagaricus, Lepiota 
422 

rubroviolascens, Lactarius 722 

radericola, Melanolenea 192, 

radis, Paxillus 631 

radis, Pants 275 

rafescens, Krombholzia 686 

rufescens seaber, Boletus 686 

rnfescens « Seer. », Boletus 686 

rafipes, Lepiota 440 

rafoalba, Inoeybe 533 

rufobadius, Palveroboletus, Boletus 675, 

rafolateritins, Phaeomarasmins, Crepi- 
dotus 577 

ruforotula, Marasmias 327 

rufalum, Tricholoma 228 

rufus, Lactarius 724 

rufas, Boletus 686 

rugosa, Pholiotina, Pholiota 487 

rugosiceps, Leccinum, Boletus 685 

rugosoannulata, Stropharia 503 

rugosoides, Mycena 359 
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rugulosiceps, Mycena 359 
rupicola, Panellns, Collybia 258 
Russellii, Boletellus, Boletus 696 
russiceps, Asterochaete, Polyporus 283 
rassula, Hygrophorns 145 

Russala, Lactarius 722 

rassnliformis, Hygrophorns 145 
russnloides, Amanita 386 

ratila, Rnssula 719 

rutilans, Gyrophila 196 











rtilans, Tricholomopsis, Tricholoma 
196 
rutiluntiformis,  Myeena,  Pranntus 





363 
rutilus, Gomphidins 636 


sabalensis, Favolaschia 732 

Sabalis, Hydropus 350 

saccharina, Favolasehia 732 

snechariolens, Hebeloma 538 

suechacophilum, Mieromphate, Ompha- 
Jia 305 

Sainsouil, Panny 

Sniusonii, f, Le 

sajor-eaja, Plonrotns, Lentinns 271 

salero, Tricholoma 222 

xalicicola, var., Flammula 516 

salicina, Mycenella, Mycena 291 

salicions, Plntets 404 

salignns, Plenrotus 27 

salmonens, Rhodophylins, Entolom 
6m 

sambneina, Inoeybe 529 

sambucinus, Ureeolns 743 

Sanctae-Martae, Physalacria 314 

sangninaria, Psalliota 432 

sanguitlans, Lactarins 727 

sanguinea, Rossula 715 

sanguinens, Boletus 679 

sanguinolenta, Myeena 361 

saniosns, Cortinarins 553 

sapidus, Pleurotas 270 

sapinea, Flammnia 561 

sapinens, Agariens 564 

sapinens, Gymnopilus, Flammata, Fal 
vidula 561, 564 

saponaceam, Tricholoma 223 

sarcitus, Rhodophylins 620 





















sai 


sarcocephala, Psathyrella, Psilocyhe, 
Vsathyra 468 

sarcophylium, Hebeloma 53 

sardonia, Rnssula 715 

sardous, Boletas 685 

satauas, Boletns 680 

sataratus, Cortinarins 553 

satnrninus, Cortinarins 553 

Saviezii, Armillariella 216 

seabella, Inoeyhe 531, 533 

scaber, Boletus, Krombholzia 686 

seabrinsenla, Omphalia 289 

scabram, Leceinwn 686 

sealpturatam, Tricholoma 226 

neri, Russula 719 

take, Collybia, Tricholoma 279 

himperi, Termitomyces, Lepiota 397 

schizoderma, Russula 708 

Schnyderi, Panns, Lentinns 275 

Schomburgii, Lentinus 275 

Schreieri, Squamanita 233 

nacheri, Melanolenca 249 

Hohenbnehelia, Plenrotns, 






























256 

sciodes, Tricholoma 226 

sciophana, Hygrocybe, Hygrophorns 
154 x 


yllus, Cortinarius 553 

sclerotina, Nancoria 493 

jeum, Tricholoma 223 

ea, Psathyrella, Stropharia. 
Hypholoma 466 

scolecina, Alnicola 540 

scorodonins, Marasmins 325 

scorpioides, Naucoria 517 

serobiculatus, Lactarins 726 

seutnlatns, Cortinarins 552 

scyphoides, Clitopilus, Omphalia 606 

secedifolia, Tricholompsis, Melanoleues 
196 

sedula, Collybia 248 

sejunctum, Porpoloma 748 

sejunetum, Tricholoma 226 

semibalbosns, Platens 405, 583 

















semihirtipes, Marasmins 201 
imbricata, Pholiota, Flammula 516 





co 








semiinfundibalifyrmis, Hohenbuchelia, 
Pleurotas 255 
semilanceata, Psilocybe 507 





semilanceatus, Agariens 504 
seminnda, Lepiota 410, 411 
semiorbicularis, Agrocybe 492 
semiorbicularis, Nancoria 493 
semiovata, Anellaria, Panacolas 475 
semipellucidas, Marasmius 326 
semisanguinens, Cortinarius 552 
semnisquarrosns, Marasmins 201 
semitale, Lyophylum, Collybia 167 
talis, Clitocybe 166 
Marasmiellus, 





asmins 


vomivestituy, Lentinellus, ‘Tricho 
23 

semotus, Agaricus 432 

senilis, Agariens 609 

separans, Boletus 678 

soparatus, Panaeolas, Aneliaria 475 

seperina, Russia 705 

septemtrionalis, Gomphid 





as 687 
septontrionale, Sclerostillvam 202 
soptentrionalis, Leueopaxillus 241 
septentrionalis, Pholiotina, Pholiota 
487 
Septentrionalis, Rassula 708 
septicoides, Clitopitus, Plenrotus 606 
septions, Plearotns 600 
septotricha, Crinipellis 336 
sepulehralis, Anellaria, Panaeolus 475 
serena, Lepiota 443 
sericellus, Rhodophytlus 6: 
sericeonitens, Russila 711 
sericcus, Rhodophylins 621 
seriflans, Lactarins 724 
serotina, 














Hohenbuehe 
Acanthoeystis 254 
serotina, Inoeybe 530 
serotina, Russula 716 
serralatns, Rhodophyllas 619 
sessilis, Marasmins 
setipes, Crinipellis 337 
setipes, Marasiniellus, Omph 
setiseda, Clitoeybe 188 
setnlosa, Lepiota 443 
setalosns, Marasmins, Gymmopus 
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phidins 636 
sibrieus, Suillus, Ixocomus 637 
siccus, Marasmius 326 
sideroides, Galerina, Naucoria 57 
siliginea, Conocybe, Galera 485 
siliginea, ssp., 
siligineus, A, 
silvanus, Agaricus 253 
silvanus, Resupinatu 
‘a, Stropharia 517 

is, Agariens, Psalliota 432 
silvestre, Hypholoma 466 

, Vanromburghia 743 

























Agarions 432 

is, Phacocollybia, Nancoria 567 
similis, Polyporas 269 

lima, Russula 707 





Mima, ssp., Rassula 707 
singaporensis, 
696 


Boletellus, _Boletopsis 





ariella, Aernginospora 





sinopica, Clitocybe 187 
Rhodophyllus, Agariens 622 








Nancoria 





377 
Crinipeltis 337 

wensis, Mycena 302 

ides, Gyrodon 647, 648 
ithiana, Mycena 358 
omphidins 637 

Snellii, ssp., Snillay 658 

Russula 707 

ipes, Agaricus 
solidipes, Boletinus 653 

solidipes, Limacella 395 

es, Panaeolus 475 

Solmsii, Phlebophora 713 

solstitialis, Rhodophylius 619 

sordida, Lepi icholoma, Rhodo- 





























paxillas 193 

sordida, Russila 704 
sordidus, Boletus 693 

das, Hygrophoras 115 
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sororia, Russula 706 

sororia, var., Russnla 706 

sororiatus, Plateus 404 

spalicea, Hygrocybe, Hygrophorus 153 

spadicea, Psathyrella, Psilocybe, Dro- 
sophila 468 

spadiceogrisea, Psathyrella, Psathyra, 
Drosophila, Psilocybe 467 

spadiceus, Xerocomns 668 

spathalaria, Rimbachia 741 

spathularia, Skepperiella 740 

spathalarias, Craterellus 740 

spec., Calocybe 169 

xpec., Nancoria 540 

spec., Pleurotus 271 

spec., Xerocomus 687 

speciosa, Volvariella, Volvaria 401 

speciosus, Boletns 678 

speciosus, Hygrophoras 146 

speciosus, Lactarius 726 

speetabilis, Boletinus 653 

spectabilis, Gynmopilns, 
Pholiota 561 

specntus, Rhodophylius 622 

Speguzzinii, Melanolenca, Triholom 

speirea, Mycena, Omphalia 302 

sphaerospora, Chamaeota, Annularia 


Fulvidula, 








403 
sphaerosporus, Crepidotus 593 
sphaerosporas, Dochiniopus, Claadopus 
504 
sphaerosporas, Paragyrodon, Boletas, 
Ixocomus, Gyrodon 646 
aphaerosporns, var., Agarieus 593 
sphaguicola, Galerala 571 
sphagnicola, Omphalia 212 
sphagnophila, Rassula 716 
Sphagnorum, Galera 571 
Sphagnorum, Rhodophylins 619 
sphinetrinus, Panaeolus 471 
spicula, Galera, Conoeybe 484 
spinifer, Boletus 687 
spinosissimus, Marasmins 740 
spissa, Amanita 388 
splachnoides, Marasmins 325 
splendens, Clitoeybe 187 
splendens, Inocybe 531 
spodoleneus, Marasmius, Plicatura 738 
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spongiosa, Collybia, Marasinins, 201 
spreta, Amanita 385 
spretus, ssp., Lentinus 279 
Sprucei, Favolaschia 732 
spumosa, Pholiota, Flammul 
squalida, Russula 711 
squamata, Inoeybe 530 
squamatus, Boletus 695 
squamifolias, Rhodophylins, Crinipellis 
619 
squamosidisea, Ripartitella, Marasmins 
452 
squamosum, Naematoloma, Stropharia 
503 
squamosus, Coprinas 459 
squamosus, Polyporus 269 
squamosns, var., Copriuns 459 
squarrosa, Pholiota 515 
squarrosoadiposa, Pholiota 313 
squarrosoides, Pholiota 515 
squarrosoides, Xerocomns, 
Phslloporas 668 
sqnarrulosum, Tricholowa 227 
stagnina, Galerina, Galera, Tubaria 571 
stannea, Mycena 361 











Boletus, 








stans, Tricholoma 228 






. Fistulinella 688 

staurosporus, Rhodophyllus 621 

Steinbachii, Russula 705 

steppicola, Clitocybe 188 

stercoraria, Stropharia 501 

sterquilinus, Goprini 

stiparophyllun, ‘T 

stipitaria, Crinipellis $36 

stipitatam, Pyrrhoglossum 568 

stipitarins, Polyporus 269 

stipitata, Clitoeybe 242 

stramineum, Xanthocouium, Gyroporus 
681 

stramineus, Agaricus, Psalliota 432 

strangulata, Amanita 386, 387 

stratosa, Acanthocrstis 

streptopas, Hygrophorus 152 

striaepilea, Omphalia 189, 348 

striatella, Rhodocybe 609 

striatipes, Conoeybe 484 

striatula, Lacearia 178 





icholoma 225, 








rr 


striatulas, Resupinatus, Pleurotns 253 

striatns, Termitomyees, Sehulzeria 397 

strietior, Rhodophylins 617 

strictipes, Marasmins, Collybia 326 

strictipes, Melanolenca, Tricholoma 248, 
249 

strictins, Entoloma 617 

stridula, Melanoleuca, Collybia 250 

strigellus, Lentinas, Panus 275 

strigellus, var., Panus 275 

iceps, Ripartites, Flammala 590 

strigosus, Lentinus 275 

strigosus, Panus 271, 275 

ntrobilaceovolvata, Amanita 385 

strobilacens, Strobilomyces 692 

xtrobilicola, Mycenn 361 

strobiliformis, Amanita 388 

strobilina, Collybia 367 

strobilinoides, Mycena 359 

Strobilomyces, Cystoagariens, Nolanea 
434 

strombodes, Clitoeybe, Omphalia 1 

strophosum, Hebeloma, Roumeguerites 
538 

Stuckertii, Maraswmielins, Omphatia 299 

stupparin, Crinipellis 336 























stuppens, Lentinus 275 

stylobates, Mycena 357 

stylophorns, Rhodophyllus 617 

styptious, Panelfus, Panus, Pleurotus 
258 

snaveolens, Clitocybe 188 





subacidus, Palveroboletus, Ceriomyces 
675 

subacre, Tricholoma 226 

subaemula, Inoeybe 534 

subaequalis, Lepista, Agaricus, Tricho- 
Joma 192 

subalba, Lepiota 442 

subalbellus, Gyroporas, Suillns 644 

subalbidala, Russula 707 

suballiacea, Amanita 387 

snbalpina, Marasmiellas 301 

subalpinus, Hygrophoras 145 

subalpinns, Lactarins 724 

subalpinns, Marasmins 325 
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subalutacea, Rassula 718 
subamara, Naucoria 492 
subannulatum, Tricholoma, Armillaria 





subaquosa, Mycena 363 
subarcularius, Polyporus 269 
subatrata, Psathyrella, Drosophila 470 
subanreus, Suillus, Boletus 657 
subbalteatns, Panacolus 472 
subbarbata, Hohenbuehelia, Plenrotus, 
Resnpinatns 255 
subbulbipes, Clitocybe 188 
subealigata, Armillaria 376 
subeaperatus, Polyporus, Hexagona 26% 
subearpta, Inocybe 533 
subeerinnm, Tricholoma 169 
subcernua, Psathyrella 468 
subeernua, Agaricns (Nolanea), Psa- 
thyra 468 
subeervinns, Lentinns 275 
subehrysophyllus, Maras 
phalina 299 
subcinereiformis, Melanolenea 249 
snbeinerens, Marasmins 300 
subcompacta, Russula 716 
subconcolor, Mycena 340 
subconnexa, Clitocybe 187 
suberenulata, Tubaria 589 
suberispa, Conocybe 485 
‘beuneiformis, Melanotas, © 








Is, Om- 








1 
subdensifolia, Rassula 705 
subdepallens, Russula 705 
subdryophilus, var., Gymnop’ 








subduleis, Lactarins 725 

subericaeum, Naematoloma, Psilocybe, 
Hypholoma 504 

suberis, Gymnopilus, Pulvidula, Pho- 
lita 561 

snbflava, Russula 705 

subtlavidus, Porphyrellus, Tylopilus, 
Boletellus, Boletas 693 

subfloridana, Russala 711 

subfraternus, Boletellus, Boletus 696 

subfusea, Mycena 361 

subglaber, Lentinus, Pleurotas 271 

subglaber, Rhodophsllns 619 

subglabripes, Leceinum, Boletus 685 
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subglobosns, Boletus 674 
snbgracilis, Lepiota 442 
subgriselius, Boletinns 653 
subbirta, Clitoeybe 187, 242 
snbhygrophana, Clitocybe 188 
subinamyloidea, Mycena 362 
subinearnata, Lepiota 143 
subinearnata, Mycena 359 
snbinconstans, Russula 711 
snbisabellinns, Hygrophoras, 146 
sublateritiam, Naematoloma, Hypho- 
Joma 508 
sublatts, Lactarius, Melanolenea 723 
snblevispora, Russnla 709 
sublevisporns, Crepidotns 594 
sublittoralis, Lencoagariens, Le 
199 
sublivida, Crinipellis 837 
sublongisporam, var., Cystoderma 449 
subluridum, ‘Tricholoma 223 
subluridns, Snillelins 6 
snblarid ts 679 
subhutens, Sa Boletus 65 
submastricata, Hohenbuchelia, 
rotns 256 
snbmelinoides, Alnicola 539 
sahmicropns, Clitopilus 606 
sabminatula, Rassnla 
submnollis, Crepidotns 594 
submalticops, Melanolenea 165 
submutabilis, Venenarins 388 
subnidulans, Phyllotopsis 264 
snbnigretins, Rhodophy lus 622 
sulnnda, Pholiotina, Conoeybe 487 
snbobsenra, Russn 
subpalmatus, Agariens, Plenrotas 389 























Is, vane 
it 






Pleu- 

















subpenetrans, Gymnop 

subperonata, Psalliota 431 

snbperonata, var., Psalliota 431 

Aubperonatus, Agariens 431 

snbpesstndata, Melanolenea, Lim 
395 

subplicosa, Mycena 359 

subpulyeralenta, Melanotentea, 
Tomi 250 

snbpulverntentus, Polyporus, Dietyo- 
pants 257 

snbpinetata, Rassula 715, 











Agarientes» 
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snbpurpurens, Lactarius 
subradiatns, Camarophyllus 147 
snbradieatus, Polyporus, Sentiger 269 
subrosens, Gomphidins 637 
subrabescens, Inoey 
Panus 275 
subrndis, var., Pam 
subrafescens, Hygrophorns 146 
subsalmonins, Hygrophoras 146 
subsanguinolenta, Myeena 361 
subsapidus, Crepidopus 270 
subsejunetam, Tricholoma 
Ceriomyces 679 
subsericellus, Rhodophylius 617 
subsericeonitens, Russula 705 
subsolitarins, Boletus 679 
subsordida, Russula 704 
subsordidas, Hygrophorns 145 
snbsqnamosas Rhodophyling 619 
subsqnamalosa, Clitocybe 187 
substenophyllas, Marasmiellns, Maras: 
ins 299 
subsnleatipes, Collybia 201 
subsupina, Myeena 361 
jerreiformis, Tricholoma 227 
sabtilis, Russula 711 
subtomentosa, Crinipellis 336 
subtomentosns, Nerocomus, Boletus 668 
subtransmutans, Tricholoma 227 
snbumbonatescens, Stropharia 504 
riabilis, Melanotns, Clandopus 









subradi 

















subsensibi 
































aL 
subvelata, Melanoleuca 395 


subvelata, Russula 706 
snbyellerens, Lactarius, 7 
subyelntina, Rassila 711 
snbyelntipes, Boletus 679 
subyermicularis, ssp., Rhodoeybe 609 
subversutns, Crepidotus 607 
subyinacenm, Cystoderma 449 
subviolacens, Camarophyllus, Hygro- 
phoras 148 














. Venenarius 385 
muuta 561 





pviscosa, Amanita 388 
subvitrea, Mycena 361 
snccostts, Agariens, Collybia 350 


brad LILLOA 

sndorella, Myceua 361 

sndorifera, Clitocybe 188 

suduu, Tricholoma 223 

sulcatus, Crepidotus 594 

suleatns, Leutinus 279 

sulcatus, Paxillus 665 

suleipes, Galerina, Marasmins, Phaeo- 
marasmius 571 

Sullivantii, Boletas 680 

sulphureoides, ‘Tricholomopsis, 
rots 196 

sulphurescens, Tricholoma 225 

sulphureum, Tricholoma 225 

sulphurens, Phlebopus, Boletus 672 

sulphnrens, Phylloporas, Paxillus 665 

supina, Mycena 358 

surrecta, Volvariella, Volaria 401 

swanetica, Hygrocybe 152 

swanetica, Mycena 362 

Swartzii, var., Mycena 301 

synodions, Marasmins 326 








Plen- 





tabacivus, Tylopilus, Boletus 683 
tabescens, Armillariella, Clitoeybe 216 
tabidus, Lactaria 725 

tageticolor, Marasmins 326 
tainaomby, Amanita, 387 

‘Tapinia, Hygrophoropsis 629 
tatrensis, var., Gomphidias 636 
‘Taxodii, Hydropus, Mycona 350 
‘Taylori, Volvariella, Volvaria 401 
twleojanthina, Collybia 367 
telmatinea, Omphalia 212 
temulenta, Naucoria, Agrocybe 492 
tenacellus, Marasmius 320 

teniax, Myeena 362 

tenebricosa, Clitoeybe 165 

tener, Lentinas 275 

tenera, Conocybe 487 

tenera, Galera 482 

Physalacria 314 
tenerrima, Myeena 357 
tenerrimas, Marasmins 325 
tennesseensis, Hygrophorus 146 
tenmnesseensis, Russula 705 
tenniceps, Mycena 361 

twennticeps, Russula 718 

tennicula, Mycena 361 














tener: 
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teuntifolins, Marasmius, Gynmopus 3 

tenuipes, Heimiomyces, Collybia, 
nopus 370 

tenuipes, Secotium 742 

tennis, Gymmopilas 562 

tephrotrichus, var., Pleurotus 270 

terrenm, Porpoloma 748 

terreum,. Tricholoma 227 

tesquorum, Lyophyllum 
phrophana 166 

tesselatas, Boletus 685 

tessulatus, Hypsizygas, Plenrotus 180 

testaceoscabrum, Leceinum 636 

testacens, Gomphidins 636 

testaceus seaber, Boletus 686. 

testata, Melanolenca 249 

tetraspora, Laccaria 176 

texensis, Mycena 362 

thejogalus, Lactarius 725 

thejolenca, Amanita 387 

thermophila, Tubaria 589 

thajinum, Tricholoma 169 

‘Thwaitesii, Favolaschia 732 

tibiieystis, Galeriva, Galerula 571 

tigrina, Inocybe 530 

tigrinellus, Rhodophyllas 622 

tigrinus, Panus, Lentinus 275 

‘Tilia, Lachuella, Peziza, Cyphella 345 

tilieti, Fayodia 349 

tiliophila, Naucoria, Crepidotus 513 

tintinnabalam, Mycena 350 

titabans, Bolbitins 489, 490 

tlemcenensis, Boletus 685 

Todeae, Marasmins 326. 

togoensis, Banmant 

togoensis, Clitopilus 

togularis, Agaricus 487 

togularis, Pholiotina 487 

tomentella, Lepiota 442 

tomentipes, Boletus 679 

tomentosulus, Piuteus 404 

tomentosus, Gomphidius 636 

tomentosus, Suillus, Boletus 658 

tonkinensis, Favolaschia 732 

tonkinensis, Gymmopilus, Tubaria 561 

ton Lentinus 279 

torn is 726 

torqnescens, Marasmins 326 











Collybia, Te- 


















































osns, Lactari 
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torquipes, Tabariopsis 487, 488 

tortilis, Laccaria 176 

tortilis, Rhodopylins 616 

tortuosus, Cortinarius 553 

torulosus, Panus 275 

torvus, Cortinarius 

totilivida, Tricholomopsis 196 

‘Trabutii, Marasmiellas, Marasmins 300 

trachodes, Clarkeinda, Agaricus, Chi- 
tonella 413 

trachyspora, Mycena 291 

traganus, Cortinarins 5 

transforme, Lyophytlam, ‘Tricholoma 
166 

translucens, Hydropus, Camarophyllus 
350 

transmutans, Tricholoma 227 

‘Tranzschelii, Galerina 570 

trechispora, Inoeybe 529 

tremulus, Leptotus, Pleurotus 735 

trichialis, Crinipellis 387 

tricholepis, Pilosace 436 

tricholoma, Polyporus 269 

tricholoma, Ripartites, Flammala, Ine- 
eybe, Paxillas, Astroporina, Paxil- 
lopsis 590 

tricolor, Lencopaxillus, Tricholoma 242 

trigolor, Marasmiellas, Omphalia, Ma- 
rasmitts 300 

tricolor, Russula 703 

tridentina, var., Lepista 193 

tridentinus, Lentinellus 244 

tridentinus, Lentinus 244 

tridentins, Suillus, Boletus, Ixocomns 
697 

trigonophylla, Tabaria 588 

trigonophylla, ssp., Tubaria 588 

trigonospora, var., Clitoeybe 167 

trigonosporum, Tricholoma 167 

triscopa, Galerina, Naucoria 572 

triste, Tricholoma 226 

tristis, Porphyreilus, Boletus 693 

trisalphuratus, Cystoagaricus, Agari- 
ous 434 

trivialis, Lactarins 727 

‘Trogii, Clitocybe 186 

tropicus, Phaeogyroporas, Boletus 646 

trallisata, Laccaria, Clitocybe 176 



































327 


trane 





14, Rhodoeybe, Hebeloma 609 
trnneatus, Rhodopaxillus 609 
truncatus, Rhodophylas 617 
truncicola, Clitocybe 188 

taba, 
tuba, 
tubarioides, Mycena 358 
tuberaster, Polyporns 268 
tabercalata, Rassula 710 
tuberenlosa, Pholiota 515 
tuberculosa, Russula 705 
tuberigena, var., Galera 493 
tnberosa, Agrocybe, Naucoria 492 








tnber-regium, Lentinns 271 
tuber-reginm, Plenrotas 271 





Polyporus 269 

turbidus, Rhodophyllas 617 

turbinatus, Boletellus, Boletus 696 

‘Parei, Russula 717, 718 

turkestaniens, Raddetes 738 

turpis, Lactarius, Agaricus 727 

turrita, Melanoleuea, Tricholoma 249 

turonda, Hygrocybe, Hygrophorns 152 

‘Typhae, Omphalia, 368 

‘Typha, Psathyrella, Psathyra, Droso- 
phila 467 

typica, ssp., Amanita 386 

typica, var., Lepista 193 

typica, ssp., Psendohiatula 320 

typica, ssp., Rbodoeybe 609 

typica, f., Rassnla 708 

typiea, var., Russula 708 

typicum, ssp., Lyophyliam 165 

typiens, ssp., Boletas 678 

typicus, ssp., Gomphidins 636 

typiens, ssp., Porphyrellus 693 

typicns, ssp., Suillus 658 








uber, Crepidotus 594 

udus, Agaricus (Psilocybe) 504 
ulmarium, Lyophyllum, Pleurotus 166 
enimarias», Plenrotas 180 
umbellifera, Omphalina 212 
umbelliferus, Agaricus 212 

umbilieata, Clitoeybe, Omphalia 188 
jcatus, Lentinellus, Lentinus 245 
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umbonata, Cantharellula, Meralins, 
Cantharellus, Clitoeybe 237 

umbonatella, Collybia 201 

umbonatns, Marasmins 201 

umboninota, Inoeybe 532, 533 

nmbratiea, Inoeyhe 529 

umbrina, Alnicola, Tubaria, Nancoria 
540 

numbrina, Amanita 385, 

umbrina, Ineeybe 582, 533 

umbrinellas, Platens 405 

nmbrinisqnamosus, Gyroporus 644 

umbrinolntea, Amanita 386 

umbrinoparparascens, Cantharellula, 
Clitoeybe 238 

umbrinum, Sehizophyllam 260 

umbrinns, Hydropns, Mycena 350 

nmbrinus, Lactarins 727 

Cantharelinta, 





umbrosa, ‘Tricholoma 
288, 746 
nmbroxns, Platens 404 
nnakensis, Melanolenca 201 
cialis, Galerina, Galera 572 
uneialis, Rassula 711 
uindatus, Rhodophylns 616 





ungnicnlaris, Resnpinatus, Pleurota 
58 

unguinosa, Hygroeyhe, Hygrophoras 
154 


unicolor, Daedalea, Cerrena 732 
nnicolor, Galerina, Pholiota 572 
uracens, Cortinarins 558 

arania, Myeena 359 

nrens, Marasmins $23 

urgis, Rassula 719 

urinascens, Agariens, Psalliota 431 
ursinns, Lentinellus, Lentinus 245 
ustale, Tricholoma 228 

nvidus, Lactarius 726 





‘vaceinum, ‘Tricholoma 228 
vaginata, Amanita 386 

, Pholiota 451 

Valentini, Cantharelins 743 

valesiaca, Hohenbuehelia, Plenrotus 265, 
valida, Amanita 388 

‘vaporarins, Agaricus 431 

vararioteeta, Favolaschia 732 











variabilis, Agaricns 593 

bilis, Crepidotus, Clandopus, Doch- 

miopus 594 

iabilis, Lentinns 279 

variabillima, Inocybe 534 

14, Rassula 708 

var., Rnssula 708 

va , Bacoxpora 367 

variegata, Tricholomopsis, ‘Tricholoma 
196 

variegata, var., Gyrophila 196 

variegatas, Suillus 659 

color, Hygrophoras 146 

variieolor, Mycena, Bolbitius 490 

variicolor, Russula 710 

variisporus, Crepidotns 594 

varins, Cortinarins 551 

varius, Polyporns 269 































Vasilievae, Clitoeybe 188 
Vasilievae, Mycena 361 
vatricosa, Inocybe 529 
Veles 


wakyi, Clitoeyhe 188 

movakyi, Russula 717 

vellerens, Lactarins 723 

vellerens, Lentinns 271 

velnticeps, Tslopilns, Boletus 683 

, Psathyrella, Hypholoma 466 

is, Lentinns 275 

velutipes, Flammntina, Collybia, Plen- 
rots, Gymnopus, Myxocollybia 307 

velntipes, Russala 712 

velutipes, Strobilomyces 692 

venosa, Russnla 716 

venosa, Stropharia 507 

venososnleatas, Clitopilus 607 

venosum, Micromphale 305 

Ventallionii, Marasmins 325 

ventricosa, Pholiota 561 

ventricosipes, Russula 706 


























ventricosns, Hypolyssus 734 
venustula, Myeena 358 
vermicularia, Clitocybe 187 
vermienlosns, Boletus 679 
vermitina, Pholiota 492 
verna, Amanita 387 

nalis, Hygrophoras 146 
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vernalis, Kuehneromye 

vernalis, Mycena 361 

verrncipes, Melanolenca, 
‘Tricholoma 249 

verrueisporus, Crepidotas, Conchomy- 
cos 593 

verrululosam, 
553 

versatilis, Rhodophylius 618 

versicolor, Boletus 697 

versicolor, Russula 716 

versipellis, Boletus, Leceinum 686 

versutus, Crepidotus 594 

vervacti, Agrocybe 492 

vesea, Russula 708 

vesicarius, Pseudohygrophorus 738 

esicatoria, Russula 703 

‘vestita, Pholiotina, Galera, Conoeybe 
487 

‘Yeternosa, Russula 719 

yetulus, Rhodophylins 617 

viboeina, Clitocybe 189 

vibecinns, Polyporus 735 

vietus, Lactarius 726 

Lachuella, Peziza, Cyphella 





Hebeloma, 








villosa, 
345 

villosoyolva, Volvariella, Volvaria 401 

villosus, Lentinay 275 

vinacea, Russula 714 

vinicolor, Gomphidins 636 

vinicolor, Knehneromyces, Flamniula 
519 

Vinosa, Russula 705 

‘vinosofuseus, Nothopanus 204 

violucella, Poromycena, Heliomyces, 
Collybia 365 

violaceofalvas, Panellus, Panus, Pleu- 
rotuy 258 

violaceofuscidula, var., Lepista 193 

violaceogrisea, Trogia 209 

violaceus, Cortinarius 547, 552 

violaceus, Rhodophylias 623 

violeipes, Russula 710 

viperinus, Phlebopus 672 

virella, Amanita 388 

virescens, Amanita 388 

virescens, Rassula 710 

virgata, Volvaria 401 












sey 


irgineus, Camarophyllus 148 

» Chlorophylinn 731 

ide, Nevrophyllam 731 

della, Rassula 708 

imarginata, Mycena 360 

is, Omphalia 212 

viriditinetam, Tricholoma 223 

idula, Poromyeena, Lasehia 365 

rosa, Amanita 387 

iscid, Russula 714 

viseidipes, Hypholoma 517 

viseidula, Inoeybe 529 

viseidulus, Pulveroboletus, Boletus 675 

viscidus, Boletus, Ixocomnus 657 

viseidus, Ceriomyces 686 

viseidus, Gomphidius 636 

viseosa, Myeona 362 

viscosa, var., Mycena 3i 

iscosa, Russula, 711 

vitellinopes, Cortinarius, Agaricus 551 

vitellinus, Bolbitins 490 

viticola, Geopetalum, Pleurotus 607 

Viticola, Xerotus 206 

vitilis, Mycena 359, 361 

Vittadinii, Amanita, Agaricns, Lepi- 
della 388 

vittaeformis, Galerina, Galera 572 

volemis, Lactarins 722 

volvacea, Volvariella, Volvaria 401 

volvata, Am 387 

volvata, Inveybe 534 

volvatus, Boletus, Volvoboletus 744 

volvatus, var., Venenarins 385 

valgaris, Collybia 200 

vulgaris, Melaleuca 249 

vulgaris, Melanoleuca 249 

vulgaris, Mycena 362 

valpecala, Clitocybe 242 

vulpinus, Lentinellas, Lentinns 245 





























washingtoniensis, Clitocybe 188 
washingtoniensis, Pholiota 493 
Watsonii, Armillariella, Monadelphus 











‘Tricholoma 
Weberi, Atylospora 466 


830 


Weberi, Boletus 679 

Weberi, Inoeybe 333 

Cortinarius 353 

Weinmannii, Gymnoeybe 522 

Westii, Collybia, Melanoleuca 201 

Westii, Entoloma 617 

Galerula, Cortinarins 553 

Lepista 192 

Westii, Micromphale, Marasmius 305 

Westii, Panacolus, Copelandia 473 

Westii, Rhodophyllus 617 

Westii, Russula 711 

Wettsteinii, Marasmins 325 

Whiteae, Rhodophyllus 619 

Wieslandri, Phacomarasmins, Naucoria 
317 

Woermanii, Lentinus 271 

Woodianus, Rhodophylius 617 

Wrightii, Lentinus 275 

Wynnei, Marasmins 326 











xanthoderma, Agaricus, Psalliota 432 
xanthogrammns, Agariens 401 
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xantholenea, Mycena 359 
xanthomelas, Inoeybe 534 
xanthomycelinus, ssp., Xerocomas 667 
santhophylla, Clitoeybe 189, 623 
xanthydrorhens, Lactarius 723 
xerampelina, Russula 711, 712 
xylophila, Rassala 702 

xylophilns, Rhodophyilus 621 
xslophilas, Plutens, Entoloma 405 





‘Tricholoma 226 
Yuceae, Pleurotus 270 
yannanensis, Russula 708 





Russula 716 
i, Xerocomns, Ceriomyces 668 
Zenkeri, Gynmopilus, Flammula 561 
Zenkeri, Lactarius 721 

zephirus, Myeena 361 

zonata, Crinipellis 336 

zonatala, Rassnla 716 

Zvarae, Russnla 711 
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CORRIGENDA 





p- +10, line 82 : historial, read : histor 
: genius inspiration, read 

p. 49, line 11:1, read : 2. 

Pp. 51, line 27: Anthracophyllus, read : Anthracophyllum. 

p. 75, line 4: XIIL, read : XIV. 

p. 94, line 1: XIV, read : XV. 

p. 94, line 20 : XV, read : XVI. 

p. 107, line 10 : XVI, read XVII. 

p. 167, line 12 : Clytocibe, read : Clitocybe. 

p. 187, line 12 : C, subhirta (Peck) Peck, add : sensu Singer 1943, non Peck nee 
Sing. & Smith. 

p. 204, line 3 from below : N. elastious Sing., delete ! 

p. 224, line 7: Z. prophyrophyllum, read : T. porphyrophyllum. 

}. 242, line 5 : L. nauseoeodutcis, read : L. nauscosodulci, 

Pp. 270, line 15 : Lentodiopis, read : Lentodiopsis. 

p. 318, line 4; Cyphella cruciformis, read : Cyphella erwei 

ps B42, last line of the key : ©. axperiformis, read : C. ay 

1}. 870, line 17 : Collybia auvantella, read : Collybia anrantiella, 

Pp. 381, after last line of synonymy of genus Amanita, add : Amanitina Gilb, 1. 0. 

p. 421, line 2 : Clorophyllum, read : Chlorophytium. 

PD. 422, line 15 : L. inanthinofuscus, read : L. ianthinofusens, 

p. 425, line 20 : Pseudocoprinus, read : Lewooooprinus. 

p. 455, line 25 : Paeudocoprinus, read : Xerocoprinus, 

p. 458, line 18 : C. microrhisus, read : C. macrorhizus. 

p. 476, line 5 : after « clampless » add : «and several species of Bolbitins nor- 
mally without clamp connections ». 

p. 484, line 28 : hair-lide, read : Ha 

p. 485, line 3: substitate «;» by «(> 

p. 485, line 12 : Metwod, read : Metrod. 

P. 485, line 17 + sections 3 and 4, read 

p. 493, line 32 (letter F), hecoming, read : bec: 

p. 518, line 20 was omitted. It should read : Type Species : K. mutabitis (Schaeff. 
ox Fr.) Sing. & Sm. 

Pp. 569, line 12: fors, read : forms. 

Pp. 622, line 7 : R. disthales, read : I. dysthales. 

P. 641, line 6 from below. Phyllophorus, read : Piylloporus. 

P. 643, line 23 (letter B: Phacocyroporus, read : Vhacogyroporus. 

P. 657, line 7: S. flavus, read : 8. flavus. 

PD. 716. line 22 : R, citrinehlora, read : citrinochlora. 

P. 722, line 22 : L. rubyoviolacens, read : L. rubroviolascens. 





inspiration. 


















































